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Stanley,  3  years  of  age,  was  admitted  to  the  Long  Island 
College  Hospital  for  precocious  development,  cough  and  dysp¬ 
nea.  He  was  the  third  child  of  normal  parents  who  stated 
that  there  was  no  history  of  any  similar  sexual  precocity  in 
either  the  immediate  or  remote  family. 

A  large  infant  weighing  eleven  pounds  at  birth,  he  devel¬ 
oped  normally  until  the  ninth  month,  when  it  was  noted  that 
the  external  genitalia  began  to  assume  proportions  abnormal 
for  a  child  of  his  age.  This  increase  in  size  continued  until 
the  second  year,  when  there  w’as  an  apparent  ces.sation  in  growth 
of  these  parts.  Pubic  hair,  w’hich  appeared  at  twelve  months, 
rapidly  increased  in  amount  and  extent,  so  that  by  the  second 

•From  the  Departments  of  Pediatrics  and  Pathology.  Long  Island  College 
Hospital.  Read  at  the  Kleventh  Annual  Meeting  of  the  Association  for  the 
Stud.v  of  Internal  Secretions,  Washington.  D.  C.,  May  17,  1!)27. 
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year  the  suprapubic  and  perineal  regions  were  involved.  There 
was  a  simultaneous  growth  of  hair  on  the  face  and  back.  Ac¬ 
companying  these  physical  alterations  there  were  psychological 
disturbances  evidenced  by  a  change  in  disposition,  refusal  to 
play  with  his  former  playmates  or  with  children  of  his  own 
age,  the  assumption  of  a  serious  manner  and  worried  look,  and 
a  tendency  to  sleep  most  of  the  time.  His  voice  became  gruff 
and  soon  assumed  adult  quality.  At  no  time,  however,  did  he 
show  any  priapism  nor  any  evidence  of  nocturnal  emissions  or 
masturbation.  Three  weeks  prior  to  admission  dyspnea  set  in. 
followed  later  by  cyanosis. 

Upon  admission  to  the  hospital  the  following  salient  fea¬ 
tures  were  found  on  examination: 

The  general  appearance  gives  one  the  impression  of  an 
adult  dwarf  with  the  musculature  and  general  development  of 


Kig.  1. — I'botograpb  of  patient  on  admission  to  hospital. 


a  young  Hercules.  The  face  is  that  of  a  boy  of  puberty  with 
a  well  marked  acne  vulgaris.  The  thorax  is  well  shaped  and 
manly  in  its  proportions.  The  extremities  are  short  and  stocky. 
The  child  is  dull,  however,  responding  slowly  to  questions  in  a 
gruff  and  low  pitched  voice.  The  skin  is  of  good  tone  and 
turgor  with  no  pigmentation. 


The  scalp  is  covered  with  thick  hair  extending  well  down 
over  the  forehead  and  posteriorly  down  on  the  neck.  The  eye¬ 
brows  are  heavy,  shaggy  and  continuous  across  the  bridge  of 
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the  nose,  and  the  eyelashes  are  long  and  coarse.  The  face,  up¬ 
per  lip,  chin,  back,  pubic  and  perineal  regions  show  marked 
growth  of  hair. 

Eye  fundus  examination  reveals  retinal  veins  which  are 
full  and  tortuous.  Each  disc  is  of  normal  color  with  clear  out¬ 
lines.  The  lips  are  cyanotic.  Over  the  right  .supraclavicular 
region  is  a  mass'  of  glands  in  the  center  of  which  is  a  small 
incision  with  necrotic  edges. 

There  is  an  equal  excursion  of  both  sides  of  the  chest.  The 
percussion  note  is  impaired,  shading  from  dullness  to  flatness 
over  both  sides.  In  various  areas  moist  fine  and  medium  rales 
may  be  heard,  while  in  other  areas  the  breathing  is  diminished 
in  intensity. 

The  abdomen  is  flat  and  soft.  The  spleen  is  palpable  two 
fingers  breadth  below  the  costal  margin,  and  immediately  below 
the  spleen  can  be  felt  another  mass  which  is  firm,  large  and 
lobulated.  extending  from  just  above  the  umbilicus  and  occu¬ 
pying  the  entire  flank.  This  mass  is  firmly  fixed  posteriorly 
and  is  tender  on  palpation.  The  percussion  note  is  tympanitic 
except  over  the  splenic  area  where  it  is  flat.  The  liver  is  not 
palpable. 

The  penis  and  testicles  are  well  developed,  the  penis  being 
7.8  cm.  in  length  and  6.6  cm.  in  circumference.  The  scrotum  is 
large.  The  right  testicle  is  slightly  larger  than  the  left.  The 
right  epididymis  is  unusually  large.  On  both  sides  the  epi- 
didymi  are  easily  palpable.  On  rectal  e.xamination  can  be  felt 
a  smooth,  homogeneous,  firm  prostate. 

Roentgenological  examination  of  the  chest,  which  includes 
the  clavicles,  shoulder  joints  and  practically  all  of  the  left 
humerus,  shows  this  portion  of  the  skeleton  markedly  increased 
in  size  for  a  child  of  this  age.  All  but  one  of  the  changes 
present  should  be  normally  found  in  a  child  of  this  size  and 
aged  about  7  to  10  years.  The  exception  is  in  the  length  of 
the  humeri,  which  is  not  longer  than  one  would  expect  in  a 
3  to  4  year  old  child,  although  the  bone  itself  is  much  heavier 
in  structure  than  it  should  be  in  a  child  of  this  age.  The  devel¬ 
opment  of  the  head  of  the  humerus,  of  the  tuberosities  and  of 
all  other  bone  structures  is  proportionate  in  size  to  the  skeleton 
normally  seen  in  a  7  "to  10  year  oM  tjbild. 

The  sella  turcica  is  of  a  type  A  (18),  that  is,  circular; 
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the  anterior  clinoid  processes  are  short  and  heavy,  the  posterior 
clinoids  verj'  heavy  and  reasonably  straight.  The  outline  of 
the  sella  turcica  itself  is  normal.  There  is  no  erosion  and, 
while  the  size  of  the  sella  is  diminished  slightly,  it  is  well  within 
normal  limits.  That  portion  of  the  skull  incidentally  shown  on 
the  sella  turcica  film  shows  again  characteristics  of  a  child  of 
7  to  10  years  of  age.  The  mastoid  ethmoid  and  antral  cells 
show  the  development  for  the  age  of  7  to  10  years.  The  fron¬ 
tal  cells  and  sphenoid  are  still  very  small,  as  they  usually  are 
in  a  child  of  this  latter  age.  Dentition  is  within  the  normal 
limits  for  a  child  of  7  to  10  years,  although  apparently  all  of 
the  primary  incisors  are  present. 

Both  lungs  are  riddled  wdth  tumefactions.  A  plain  film 
of  the  abdomen  shows  some  enlargement  of  the  liver  and  spleen 
and  on  the  right  there  seems  to  be  some  enlargement  of  the 
right  kidney.  The  lower  pole  of  the  right  kidney  appears 
smooth,  while  that  of  the  left  kidney  is  not  definitely  made 
out. — Dr.  A.  L.  L.  Bell. 


LABORATORY  DATA 

The  Wassermann  and  von  Pirquet  reactiom  were  both  negative. 
The  blood  count  showed:  red  blood  cells,  4,544,000;  white  blood  cells, 
19,600;  hemoglobin,  100  percent;  polymorphoneuclear  cells,  68  per¬ 
cent;  large  and  small  lymphocytes,  28  percent;  mononuclear  cells, 
4  percent. 

Urinalysis:  Urine  cloudy,  amber  in  color,  acid  in  reaction, 
specific  gravity,  1020,  negative  to  albumin,  glucose,  diacetic  acid  and 
acetone  bodies.  Numerous  red  blood  cells  found,  15  white  blood 
cells  to  the  field,  no  casts. 

Course  in  hospital:  The  child  remained  from  July  1,  1925  to 
July  5th  on  which  day  he  died.  During  his  stay  in  the  hospital,  the 
temperature  ranged  from  99  degrees  on  admission  to  100  and  102. 
The  respirations  were  about  32  to  35  and  the  pulse  100  to  106.  The 
picture  was  that  of  a  progressive  pulmonary  complication  super¬ 
imposed  upon  the  metastatic  consolidation  of  the  lungs. 
Measurements  of  the  Body: 

Length.  110  cm. 

Circumference  of  head  (maximum),  occipito-frontal,  51  cm. 

Pupillary  distance,  5.6  cm. 

Length  of  nose.  3.4  cm:  external  nares,  maximum  diameter,  1  cm. 

Width  of  oral  fissure,  7.5  cm. 

Circumference  of  the  neck,  midportion,  28.2  cm. 

Circumference  of  chest  at  nipple,  60.5  cm. 

Episternal  notch  to  upper  portion  of  symphysis  pubis,  39.6  cm. 
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Episternal  notch  to  xiphoid  process,  12.6  cm. 

Circumference  of  abdomen  at  umbilicus,  54  cm. 

Circumference  of  pelvis  at  level  of  anterior  superior  spine  (at 
ilia),  54.4  cm.  • 

Upper  extremities — Circumference  of  left  arm,  midportion,  16.8 

cm. 

Right  arm,  midportion,  17.5  cm.;  left  forearm,  midportion,  15.1 

cm. 

Right  forearm,  midportion,  16.5  cm.;  left  acromion  process  to 
styloid  process,  30  cm;  same  for  the  right  side. 

Lower  Extremities:  Anterior  superior  spine  to  internal  malleoli 
(both  sides),  46.5  cm. 

Circumference  of  left  thigh,  midportion,  26.2  cm. 

Circumference  of  left  calf,  18.3  cm.;  of  right  calf,  18.7  cm. 
Length  of  left  foot,  16.8  cm.;  of  right  foot,  16.4  cm. 


ISSb...  JCa 


tig.  — Tumor  occupying  site  of  left  suprarenal  gland  with  extension  Into 
l•'e  left  suprarenal  vein,  left  renal  vein  and  inferior  vena  cava.  Cut  surface 
of  inferior  vena  cava  seen  near  the  right  kidney.  Uight  suprarenal  gland  not 
found. 


AUTOPSY  FINDINGS 

(Mention  is  made  of  only  the  important  findings.) 

Sktdl.  There  is  no  evidence  of  any  patholegical  condition  within 
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the  skull.  The  pituitary  and  pineal  glands  are  both  normal  on  ap¬ 
pearance  and  on  section. 

Thorax.  Both  lungs  are  filled  with  numerous  tumors  ranging 
in  size  from  that  of  a  pea  to  that  of  a  small  lemon.  The  tumors 
near  the  surface  are  still  covered  with  visceral  pleura  on  the  left 
side  with  the  exception  of  one  small  tumor  in  the  lingula  pulmonis. 
The  tumors  are  moderately  firm  and  granular  in  consistency  but 


Fig.  3. — Metastatic  growth  ia  lungs. 


none  are  extremely  hard  to  the  touch.  On  section  they  are  found 
to  be  well  circumscribed  and  very  cellular;  several  present  necrotic 
centers  filled  with  a  pink  grumous  material  while  others  show  a 
yellowish  tint.  The  distribution  of  this  yellow  color  is  irregular, 
occurring  in  areas  with  scallop  like  borders  surrounded  by  a  tissue 
which  simulates  the  appearance  of  that  of  normal  brain. 

The  entire  mediastinum  with  the  perihilic  regions  is  filled  with 
large  tumor  masses,  one  very  large  mass  extending  from  the  root 
of  the  right  lung  upward  to  the  region  of  the  junction  of  the  right 
clavicle  with  the  sternum.  This  large  tumor  mass  is  soft  and  on 
section  shows  a  greyish  color  throughout  except  for  a  small  necrotic 
center  filled  with  a  putty-like  material.  The  smaller  tumors  are 
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firmer  and  contain  what  appear  to  be  two  types  of  tissue — scattered 
areas  of  a  yellowish  tint  surrounded  by  a  softer,  light  grey,  very 
cellular  tissue.  The  thymus  is  normal  in  appearance,  weighs  10 
gms.,  and  is  7  to  8  cm.  in  thickness.  The  thyroid  gland  is  slightly 
enlarged  and  on  section  shows  an  increase  in  colloid  contents.  The 
parathyroids  could  not  be  located. 

Abdomen.  Occupying  the  left  suprarenal  region  and  extending 
from  the  dome  of  the  left  diaphragm  downward  to  the  upper  pole 
of  the  right  kidney  and  medially  to  the  midline,  there  is  present 
an  irregular  nodular  surface  tumor  mass  lying  entirely  retro- 
peritoneally.  The  mass  is  fairly  movable.  It  has  an  increased  blood 
supply  as  shown  by  the  large  suprarenal  artery  and  vein.  The 
suprarenal  branch  of  the  left  renal  vein  is  larger  than  the  renal 
branch  itself.  The  tumor  extends  into  the  lumen  of  the  suprarenal 
vein  medialward  into  the  inferior  vena  cava  almost  occluding  its 
lumen.  The  primary  tumor  shows  on  section  a  picture  similar  to 
that  found  in  the  metastases  in  the  lungs  and  mediastinum  except 
that  the  yellow  tinted  tissue  is  firmer  and  greater  in  amount. 

Careful  search  of  the  right  suprarenal  area  discloses  at  the  upper 
pole  of  the  kidney  a  rectangular  structure  which  is  infiltrated  with 
fat  to  such  an  extent  that  it  cannot  be  definitely  determined  whether 
or  not  it  is  adrenal  tissue.  After  careful  sectioning  of  the  parts 
nothing  but  fat  tissue  was  found.  Neither  the  right  suprarenal 
gland  nor  the  right  suprarenal  vein  could  be  found. 

The  pancreas  and  spleen  are  normal.  The  prostate  gland  is 
moderately  enlarged  and  on  cut  surface  shows  a  homogenous  con¬ 
sistency.  The  seminal  vesicles  are  filled  with  a  thin  glairy  fluid. 
The  right  epididymis  is  larger  than  the  left  but  does  not  present 
any  abnormal  findings. 

MICROSCOPIC  EXAMINATION 

(Dr.  M.  A.  Goldzieher) 

The  primary  tumor  consists  principally  of  necrotic  tissue  but  some 
alveolar  structure  is  still  discernible,  showing  large  alveoli  walled  off 
by  capillaries  or  wide  thin-walled  sinuses.  The  densely  packed  tumor 
cells  vary  in  size  and  present  two  types,  a  small  cell  with  a  well-stained 
granular  cytoplasm  and  a  much  larger  one,  highly  vacuolized,  with 
only  minute  remainders  of  cytoplasm.  The  nuclei  are  small,  round, 
fairly  regular  and  rather  hyperchromatic. 

In  the  metastatic  nodules,  particularly  in  those  of  the  lung,  the 
structure, of  the  tumor  resembles  much  more  that  of  the  adrenal  cor¬ 
tex.  The  close  relationship  of  the  trabecules  formed  of  the  tumor  pa¬ 
renchyma  and  the  thin  walled  capillaries  is  particularly  noteworthy. 
The  tumor  parenchyma  is  polymorphous,  showing  areas  of  yery  large 
cells  with  giant  and  hyperchromatic  nuclei  prevailing  and  others  of 
very  small  densely  packed  cells.  In  some  places  both  types  inter¬ 
mingle. 


That  portion  of  the  adrenal  gland  not  affected  by  the  tumor  is 
normal  on  gross  examination.  Microscopically,  however,  the  cortex 
seems  to  be  hyperplastic.  The  glomerular  layer  is  pronounced,  the 
glomeruli  being  composed  of  unusually  large  and  foamy  cells.  The 
trabecular  layer  is  particularly  abundant,  its  cells  containing  large 
deposits  of  lipoid.  The  reticular  zone  is  small  and  intensely  pig¬ 
mented.  The  medulla  is  well  developed  and  consists  of  fairly  large 
cells  with  basophilic  cytoplasm  and  also  of  cell  groups  of  a  much 
smaller  type.  The  latter  have  scant  cytoplasm  but  the  alveolar  struc¬ 
ture  of  these  cell  groups  proves  that  they  are  not  lymphocytic. 

The  thyroid  gland  shows  increased  hyaline  stroma.  It  is  well 
vascularized  and  lobular  of  structure,  the  lobules  containing  irregu¬ 
lar  acini  filled  with  a  homogenous  colloid  and  extensive  desquama- 
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Klg.  4. —  Primary  adrenal  tumor  showing  polymorphism  of  cell  nuclei  with 
some  giant  cells. 


lion.  Some  areas  show  a  more  cellular  parenchyma  with  small  acini 
or  none  at  all. 

The  pancreas  does  not  show  much  pathological  change.  The 
Islands  are  fairly  numerous  and  some  are  unusually  large. 

The  testicle  is  well  developed.  The  interstitial  cells  are  not  very 
abundant.  The  seminal  tubules  are  mostly  solid  and  have  no  lumen 
as  yet.  Ripe  spermatocytes  cannot  be  seen. 

The  thymus  gland  is  of  lobular  structure,  its  parenchyma  lobules 
being  separated  by  a  rather  fibrous  connective  tissue.  The  paren¬ 
chyma  proper  is  also  infiltrated  by  connective  tissue  showing  hyaline 
degeneration.  Fat  tissue  is  absent.  The  thymus  parenchyma  consists 
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of  a  dense  mass  of  cells,  the  nuclei  of  which  are  like  lymphocytes 
while  scattered  in  between  these  are  areas  of  larger  less  densely 
packed  cells.  There  is  an  enormous  number  of  concentric  Hassel’s 
corpuscles  of  various  sizes  and  numerous  vacuoles  left  by  the  vanished 
corpuscles.  The  entire  appearance  of  the  thymus  is  that  of  involu¬ 
tion. 


DISCUSSION 


Pubertas  praecox  may  be  induced  by  hyperpla.sia  or  tumors 


of  the  pineal  gland,  adrenal  cortex  or  the  gonads.  No  case  has 
l»een  reported  in  which  this  condition  was  associated  with  dis- 


Flg.  5. — That  part  of  adrenal  cortex  which  was  not  Involved  by  the  tumor, 
(iives  the  Impression  of  the  adrenal  of  an  adult  showing  all  three  layers  of  the 
cortex  well  developed.  The  involution  changes  In  the  reticularis  which  should 
be  present  in  the  adrenal  gland  of  a  three-year-old  boy  cannot  be  made  out. 


orders  of  the  pituitary  gland,  thyroid  or  adrenal  medulla. 

Tumors  of  the  suprarenal  cortex  or  interrenal  gland  accom- 
])anying  precocious  sexual  changes  in  children  were  first  de¬ 
scribed  by  Linser  in  1903  (1)  and  more  fully  in  1905  by  Bulloch 
and  Sequeira  (2),  who  included  a  study  of  the  cases  previously 
reported  in  the  literature.  Since  then  this  subject  has  been 
well  review’ed  by  Glynn  (3),  Hoag  (4)  and  Collett  (5).  Exclud¬ 
ing  the  present  one,  there  are  in  the  literature  23  cases  of  pubertas 
praecox  that  have  been  confirmed  by  operation  or  autopsy ; 
19  of  these  are  in  girls  and  4  in  boys.  Ours  is  the  fifth  case 
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to  be  reported  in  boys  and  the  twenty-fourth  in  the  literature. 
The  other  cases  observed  and  reported  in  boys  were  by  Linser  (1) 
in  one  of  five  years  and  seven  months  who  had  left  suprarenal 
hypernephroma  which  ruptured  into  the  left  vena  cava  and 
showed  metastases  in  the  lungs ;  by  Adams  (6)  of  a  boy  14  years 
old  with  a  left  suprarenal  perithelioma,  in  whom  the  symptoms 
began  at  the  age  of  ten  years;  by  Guthrie  and  Emerj'  (7)  in  a 
boy  of  four  years  and  four  months  who  first  showed  symptoms 
at  two  years,  and  the  fourth  case  by  Tschernobrow  (8)  in  an 
eleven-year-old  boy.  Collett  (5)  reported  the  only  case  in  the  lit- 


FIk.  0. — Section  of  tumor  meta«tagis  in  lunf;  showinR  trabecular  structure 
and  wide  inter-trabecuiar  sinuses.  Part  of  the  tumor  tissue  shows  necrosis 
Note  the  polymorphous  element  in  cell  nuclei  of  the  tumor. 

erature  the  subject  of  which  survived  operation.  His  patient 
W'as  an  eighteen-month.s-old  girl  who  showed  abnormal  pubic 
hair  growth  at  six  mouths  of  age  and  at  two  years  presented 
a  picture  of  partial  hermaphrodism,  or,  rather,  feminine  pseu- 
do-hermaphrodism  with  hypertrophy  of  the  clitoris  and  deep 
voice.  Operation  revealed  a  hypernephroma  of  the  cortex  which 
was  removed.  When  examined  two  years  following  the  opera¬ 
tion,  all  abnormal  hair  growth  had  disappeared  except  some 
scanty  dark  hairs  on  the  labia  majora,  and  there  was  less  fat. 
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but  the  voice  did  not  show  any  change  nor  did  the  hypertrophy 
of  the  clitoris  recede. 

The  sexual  changes  produced  by  disorders  of  the  suprarenal 
cortex  vary  in  their  clinical  picture  according  to  the  age  at 
which  the  disease  appears.  Apert  (9)  originally  described  five 
classifications  of  adrenal  cortex  hyperplasia  which  were  later 
modified  into  the  following  three  groups  (10)  as  a  more  adaptable 
working  arrangement: 

1.  Interrenal  hyperplasia  occurring  during  fetal  life  pro¬ 
ducing  pseudohermaphrodism.  In  this  condition  the  internal 
sex  glands  are  hypoplastic  and  the  external  sex  organs  are  of 
the  opposite  sex  to  which  the  child  really  belongs.  The  true 


Fig.  7. — Thymus  showing  Involution  changes  consisting  of  formation  of 
flliroiis  connective  tissue.  Kxceedinglv  rich  In  ilassal’s  corpuscles,  some  of 
which  have  dropped  out.  leaving  vacuoles. 


sex  of  an  individual  depends  upon  the  character  of  the  internal 
sex  glands. 

2.  Early  post-natal  interrenal  hyperplasia  prodticing  a 
condition  of  pubertas  praecox.  The  clinical  picture  here  dif¬ 
fers  according  to  the  sex  of  the  patient.  In  the  male  there  is 
an  accentuation  of  the  male  characteristics,  while  in  the  female 
there  is  a  tendency  to  a  change  towards  the  male  type  accom¬ 
panied  by  secondary  sex  characteristics  simulating  the  latter, 
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such  as  hypertrichosis,  masculine  voice,  enlarged  clitoris  and 
absence  of  menstruation. 

3.  Interrenal  hyperpla.sia  occuring  after  puberty  produc¬ 
ing  virilism  or  hirsutism  affecting  women  between  the  ages  of 
15  and  25  years  of  age  and  showing  sex  characteristics  tending 
toward  the  male  type.  Gallais  in  1914  (11)  collected  51  cases  of 
adrenal  cortex  hyperplasia  with  genito-adrenal  syndrome,  all 
occurring  in  women  and  children. 

The  manner  in  which  interrenal  hyperplasia  or  cortical 
tumor  produces  this  syndrome  has  been  interpreted  from  various 
viewpoints  and  has  given  rise  to  several  theories.  Some  are 
predicated  upon  the  supposition  that  the  physiological  func¬ 
tion  of  this  gland  is  the  promotion  of  body  growth  and  the 
development  of  secondary  sex  changes  (12).  Tumors  are  consid¬ 
ered  as  hyperplasia  of  the  cortical  tissue  with  a  resulting  cortical 
or  interrenal  hypersecretion.  In  support  of  this  theory  is  men¬ 
tioned  the  increase  in  size  of  the  adrenals  during  pregnancy  and 
the  hyperplasia  accompanying  pubertas  praecox  and  contrari¬ 
wise  the  small  cortex  found  in  deficient  sex  development. 
Krabl)e  (31),  however,  contends  that  the  tumor  of  the  cortex  de¬ 
velops  from  sex  gland  cells  of  ma.seuline  type  which  early  in 
life  of  the  embryo  have  been  involved  in  suprarenal  gland 
cortex  and  that  an  increase  in  these  tumor  cells  produces  the. 
masculine  features  seen  in  the  genito-adrenal  syndrome.  As 
a  discussion  of  the  relative  worths  of  the  various  theories  is 
outside  of  the  scope  of  this  report,  those  interested  in  this 
(|uestion  are  referred  to  the  special  articles  on  this  subject. 
[Collett  (5)  discusses  this  at  length]. 

The  onset  of  puberty  is  accompanied  by  general  systemic 
disturbances  and  alterations.  From  a  developmental  view¬ 
point  a  child  of  three  years  of  age,  herein  reported,  was  really 
in  the  age  of  puberty  as  demonstrated  by  his  exees.sive  body 
and  muscular  growth ;  by  hastened  ossification,  as  depicted  by 
the  x-ray  examination  and,  finally  by  the  condition  of  some  of 
his  glands  of  internal  secretion,  which  showed  changes  normal 
for  puberty  but  abnormal  for  a  child  of  three  years. 

The  size  of  the  suprarenal  gland  at  birth  is  relatively 
enormous,  the  increase  being  especially  marked  in  the  cortex. 
During  the  first  year  of  life  the  cortex  undergoes  a  physiological 
involution  in  the  form  of  gradual  degenerative  changes  (14). 
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The  zona  reticularis  tends  to  disappear  completely  and  in  its  stead 
the  medullary  substance  grows  in  proportion  to  the  disappear¬ 
ance  of  the  former,  and  eventuallj'  nothing  but  a  vascular  con¬ 
nective  tissue  zone  forming  a  Ijoundary  between  the  medulla  and 
cortex  is  left  of  the  reticular  zone.  .This  can  be  seen  even  in  a 
five  year  old  child.  As  soon  as  this  zone  of  connective  tis.sue 
disappears,  the  medulla  and  cortex  join,  but  with  increasing  age 
a  new  reeticular  zone  is  formed  by  the  zona  fasciculata  and  in 
adults  reaches  full  growth.  In  our  ca.se  the  findings  in  the  part 
of  the  adrenal  cortex  not  atfeeted  by  the  tumor  approximated 
those  present  in  adult  life  rather  than  those  generally  found  in 
a  boy  three  years  of  age.  In  addition  to  this  there  was  a 
developmental  anomaly  in  that  the  right  suprarenal  gland  and 
the  right  suprarenal  vein  were  absent. 

The  thymus  gland  showed  involution  changes.  According 
to  Hammar  (15)  and  others  the  thymus  progressively  increases 
in  weight  until  the  time  of  puberty  when  it  undergoes  involu¬ 
tion  with  a  gradual  reduction  in  the  parenchyma.  Based  on  the 
results  of  his  recent  experiments,  Jaffe  (16)  thinks  that  the  supra- 
renals  play  some  as  yet  undecided  part  in  the  involution  of  the 
thj-mus.  The  thymus  and  lymphoid  tissue  hyperplasia  present 
during  the  period  of  infancy  he  believes  to  be  manifestations 
of  interrenal  and  gonad  iinderdevelopment.  He  claims  that 
the  hyperplasia  of  the  thymus  which  he  found  following  supra¬ 
renal  ablation  in  rats  is  due  to  a  disturbance  of  relationship 
between  tbe  gonads,  thymus  and  interrenal  glands.  The  thymus 
involution  in  our  case  with  an  interrenal  hyperplasia  would 
tend  to  strengthen  his  contention  of  a  thymo-interrenal  rela¬ 
tionship.  Hammett  (17), however, denies  this  relationship, claim¬ 
ing  that  the  thymic  involution  of  puberty  is  merely  a  reaction 
to  the  general  physiological  disturbance  of  the  period. 

The  gonads  in  the  present  case  show  immaturity  correspond¬ 
ing  to  the  actual  age  of  the  child.  There  was  no  spermato¬ 
genesis.  This  is  in  keeping  with  the  observations  reported  by 
others  that  in  boys  there  is  a  premature  development  of  the 
external  sex  organs  but  not  potency.  Sex  power  develops  later 
and  not  as  rapidly. 

The  pituitary  gland  and  the  pineal  were  normal  on  gross 
c.xamination.  Unfortunately  the  sections  from  both  of  these 
glands  were  lost  before  microscopic  study  could  be  made. 
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The  pancreas  and  thyroid  glands  did  not  show  any  changes 
peculiar  to  puberty. 


SUMMARY 

The  case  is  reported  of  a  boy,  three  years  of  age,  who 
presented  symptoms  of  pubertas  praecox,  the  onset  being  noticed 
at  the  age  of  nine  months.  He  was  of  Herculean  build,  had 
a  mannish  voice,  acne,  pubic  hair,  light  mustache,  external 
genitalia  of  a  boy  of  sixteen  years,  and  premature  ossification. 
His  mentality  was  somewhat  below  that  of  a  child  of  his  actual 
age.  Autopsy  showed  a  carcinoma  of  the  left  suprarenal  gland 
which  extended  into  the  left  suprarenal  vein  and  inferior  vena 
cava  and  metastases  in  the  lungs.  The  right  suprarenal  gland 
and  right  suprarenal  vein  were  absent.  That  portion  of  the  left 
suprarenal  gland  not  involved  by  the  tumor  showed  a  picture 
generally  found  at  the  time  of  puberty;  the  thymus  show'ed 
involution;  the  thyroid  contained  colloid;  the  pancreas,  pitui¬ 
tary  and  pineal  glands  were  normal.  The  testes  were  immature 
and  did  not  show  any  spermatogenesis. 
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^  THE  RELATION  OF  CERTAIN  GLANDS 

OF  INTERNAL  SECRETION  TO  THE 
DEVELOPMENT  OF 
ATHEROSCLEROSIS* 

SHEPARD  SHAPIRO,  M.D. 

Hardening  of  the  arteries  has  been  repeatedly  discussed 
in  the  literature  for  upward  of  three  and  a  half  centuries.  It 
was  noted  by  Amatus  Lusitanus  who  made  a  study  of  the 
valves  of  blood  vessels  over  seventy  years  before  Wiliam  Harvey 
brought  forth  his  immortal  work.  More  recently  an  immense 
amount  of  investigation  has  been  done  and  a  vast  amount  of 
literature  has  been  published  on  the  subject.  However,  although 
almost  every  conceivable  phase  of  the  problem  has  been  studied, 
nevertheless  there  still  remain  to  be  demonstrated  the  under¬ 
lying  conditions  which  determine  the  development  of  ather¬ 
osclerosis. 

Because  it  is  so  well  known  I  shall  not  present  any  detailed 
description  of  the  histologj’^  of  atherosclerosis.  However,  I  would 
like  to  emphasize  one  stage  in  its  development,  namely,  that  in 
which  the  earliest  detectable  changes  appear.  It  is  upon  this 
that  the  subsequent  alterations  depend.  As  far  as  the  causa¬ 
tion  of  the  disease  is  concerned  it  can  be  stated  that  those 
conditions  which  lead  to  the  formation  of  these  primary  struc¬ 
tural  disturbances  are  the  conditions  responsible  for  the  develop¬ 
ment  of  atherosclerosis.  These  initial  changes  consist  of  a  de¬ 
position  of  fatty  substances  (chiefly  cholesterol  and  its  esters) 
in  the  deep  strata  of  the  intima  and  consequent  thickening  of 
this  layer.  Large  irregular  shaped  cells  make  their  appear¬ 
ance  and  take  up  some  of  the  fatty  material.  Aggregations  of 
these  (fatty  deposits,  layers  of  “foamy”  cells,  thickened  intima) 
form  the  atheroma.  The  more  advanced  alterations  soon  fol¬ 
low.  Separation  and  splitting  of  the  elastic  fibers  occur,  fibro¬ 
blasts  appear,  and  connective  tissue  overgrowth  ensues.  As  the 
condition  progresses  the  cholesterol  esters  undergo  decomposi¬ 
tion  and  liberate  fatty  acids  which,  according  to  Klotz,  become 
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saponified,  insoluble  calcium  soaps  resulting.  These  precipitate 
in  the  deep  layers  of  the  intima  and  eventually  lead  to  the  lime 
deposits  which  are  found  in  the  later  stages  of  the  disease. 

Most  of  the  authorities  on  this  subject  (Marchand,  Jores, 
Aschoff,  etc.),  have  long  been  in  agreement  both  as  to  the  iden¬ 
tity  of  these  earliest  changes  as  well  as  their  significance.  It  has 
been  definitely  established  that  deposition  of  cholesterol  within 
the  intima  is  dependent  upon  a  sustained  concentration  of  this 
substance  in  the  circulating  blood  and  that  although  other  sup¬ 
posed  predisposing  forces  be  present,  atheromatosis  will  not 
develop  should  the  available  cholesterol  in  the  blood  be  in¬ 
sufficient. 

The  problem  thus  resolves  itself  into  a  determination  of 
the  factors  which  influence  the  metabolism  of  cholesterol  and 
which  are  responsible  for  its  abnormal  deposition. 

It  has  long  been  believed  that  the  development  of  athero¬ 
sclerosis  is  in  some  way  related  to  disturbances  in  function 
among  some  of  the  glands  of  internal  secretion.  Numerous  ease 
reports  abound  in  the  literature  illustrating  such  possible  rela¬ 
tionship.  Definite  proof  of  this,  however,  has  been  lacking  and 
the  present  series  of  experiments  were,  therefore,  undertaken  in 
an  effort  to  throw  additional  light  on  the  subject. 

In  consideration  of  the  essential  role  which  cholesterol  plays 
in  the  formation  of  atheromata  T  studied  the  glands  of  internal 
secretion  which  are  believed  either  to  control  or  influence  the 
metabolism  of  this  fatty  substance  within  the  body.  These  tis¬ 
sues  include  the  thyroid,  the  gonads,  the  spleen,  and  the  supra¬ 
renal.  Deficiencies  of  these  organs  were  created  and  the  i-ela- 
tive  susceptibility  to  atheroma  formation  studied.  I  wish  at  this 
time  to  present  evidence  to  show  the  comparative  influence  of 
thyroidectomy,  gonadectomy,  splenectomy,  and  suprarenalec- 
tomy  upon  the  development  of  experimental  atherosclerosis  of 
the  aorta.  Rabbits  were  used  for  the  work.  Normal  animals 
(i.  e.,  all  organs  intact),  were  taken  for  controls. 

The  following  procedure  was  followed :  In  addition  to  the 
regular  laboratory  diet  of  alfalfa  hay,  oats,  and  vegetables,  each 
rabbit  was  given  daily  4  gm.  lanolin  in  12  cc.  cotton  seed  oil. 
Lanolin  (adeps  lanae  hyd.)  contains  large  f|uantities  of  choles¬ 
terol  esters. 
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1.  Controls.  These  animals  sacrificed  after  110  days  of 
lanolin  feeding  showed  early  atheromata. 

2.  Thyroidectomized  Rabbits.  This  group  was  most  sus¬ 
ceptible.  After  40  to  50  days  of  lanolin  feeding  these  showed 
moderate  atherosclerosis. 

3.  Splenectoniized  Rabbits.  After  50  to  60  days  of  lanolin 
feeding  this  group  showed  early  and  moderate  atherosclerosis. 

4.  Gonadectomized  Rabbits.  These  showed  early  athero¬ 
mata  after  50  to  60  days  of  feeding.  The  splenectomized  rab¬ 
bits  w'ere  perhaps  slightly  more  susceptible  than  this  group. 

5.  Suprarenalectomized  Rabbits.  At  least  75  per  cent  of 
the  main  masses  were  removed  from  these  animals.  That  they 
suffered  from  varying  degrees  of  suprarenal  insufficiency  was 
evidenced  by  the  fact  that  they  showed  at  autopsy  lymphoid 
overgrowth  involving  thymus  and  lymph  nodes  especially.  Such 
rabbits  fed  between  85  and  100  days  showed  no  atheromata. 
After  110  days  of  lanolin  feeding  others  of  this  group  showed 
early  atheromata.  It  was  found,  therefore,  that  rabbits  in  a 
state  of  suprarenal  insufficiency  were  not  any  more  susceptible 
to  the  development  of  atherosclerosis  than  normals. 


TABLE  I 

Tabulation  of  Results 


Operative  Procedure 

None . 

Gonadectomy . 

Splenectomy . 

Thyroidectomy . 

Double  Suprarenalectomy 

Thyroidectomy  and  Double 
Suprarenalectomy . 

Thyroidectomy  and  Splen¬ 
ectomy . 

Double  Suprarenalectomy 
and  Splenectomy . 

Gonadectomy  and  Splen¬ 
ectomy . 


Period  of 
Lanolin  Feedii 
(Days) 


Degree 

of 

Atheromatosis 


Early. 


Early. 


Early  and  moderate. 


Moderate. 


Early. 


Severe.. 


Biarly. 


Severe. , 


Controls. 


Two  fed  50  and  90  days 

respectively  showed 
no  atheromata. 


Lymphoid  overgrowth. 
Very  large  thyroids. 
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DISCUSSION 

My  studies  of  the  development  of  the  disease  confirm  the 
observation  that  cholesterol  deposition  within  the  intima  initi¬ 
ates  the  changes  which  result  in  atheroma  formation.  It  is 
readily  produced  experimentally  by  inducing  prolonged  hyper¬ 
cholesterolemia.  I  find  further  that  thyroid,  spleen,  and  gonad 
deficiency  each  increases  the  susceptibility  of  the  individual 
to  atherosclerosis  while  sublethal  suprarenal  insufficiency  does 
not.  This  susceptibility  is  most  marked  in  the  thyroidectomized 
animals. 

These  findings  are  in  direct  accord  with  established  clin¬ 
ical  facts,  and  it  behooves  us  therefore  to  seek  their  explana¬ 
tions.  At  all  events,  since  cholesterol  deposition  plays  an  initial 
role  in  the  acquirement  of  the  disease  we  should  first  seek  the 
mechanisms  by  means  of  which  the  glands  under  consideration 
influence  the  metabolism  of  this  substance  within  the  body. 

The  spleen  appears  to  be  an  important  storehouse  for  ex¬ 
cess  cholesterol.  This  is  well  illustrated  in  cases  of  prolonged 
hypercholesterolemia  such  as  is  seen  in  lipemia,  especially  of 
diabetic  origin,  in  which  splenomegaly  is  an  accompaniment. 
Atherosclerosis  is  constantly  found  in  such  cases,  even  in  young 
children.  I  observed  it  in  a  diabetic  girl  eleven  years  old. 
Also,  the  relation  of  the  spleen  to  the  reticulo-endothelial  sj-s- 
tem  and  its  function  in  both  the  destruction  of  the  old  red  blood 
cells  and  the  formation  of  new  erythrocytes  emphasizes  the 
additional  possibility  that  the  spleen  not  only  stores  cholesterol 
but  also  utilizes  it.  Thus,  splenectomy  alone  is  followed  by 
hypercholesterolemia.  The  evidence  indicates  that  deficiency  of 
the  spleen  predisposes  to  atherosclerosis  by  reason  of  the  de¬ 
ranged  cholesterol  metabolism  which  it  causes.  Thus,  one  or 
both  of  the  following  mechanisms  may  be  involved  when  the 
spleen  is  removed:  absence  of  a  pos.sible  storehouse  for  excess 
cholesterol ;  ablation  of  a  tissue  which  normally  utilizes  the 
fatty  substance. 

Actually  little  or  nothing  definite  is  known  concerning  the 
causative  relation  of  the  gonads  to  either  disturbed  cholesterol 
metabolism  or  atherosclerosis.  It  is  known  that  these  glands 
do  not  store  the  fatty  substance  in  any  appreciable  amount  de¬ 
spite  the  fact  that  the  intettitial  cells  become  more  prominent 
in  long  standing  hypercholesterolemia.  Removal  of  these  sex 
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glands  may  give  rise  to  slight  elevation  of  the  cholesterol  con¬ 
centration  of  the  blood.  This  suggests  that  possibly  cholesterol 
is  utilized  in  ovarian  or  testicular  function.  To  what  extent 
this  is  true  still  remains  to  be  demonstrated.  Clinically  in¬ 
dividuals  have  been  found  to  develop  hypercholesterolemia  dur¬ 
ing  the  climacteric.  It  has  been  emphasized  also  that  indica¬ 
tions  of  atherosclerosis  commence  to  appear  most  commonly  in 
both  sexes  during  middle  or  advanced  age  when  sex  function 
has  waned.  This,  however,  is  not  invariably  true.  The  old 
claim  that  atherosclerosis  is  essentially  a  senile  vascular  change 
must  be  taken  with  much  reservation.  The  disease  has  been 
observed  not  infrequently  even  during  the  second  decade  of  life. 
On  the  other  hand,  William  Harvey  reported  that  the  celebrated 
Thomas  Parr,  who  died  at  the  age  of  152,  had  arteries  free  from 
evident  structural  changes.  As  is  true  of  certain  other  disturb¬ 
ances,  there  remains  the  possibility  that  individuals  who  die  in 
old  age  from  the  effects  of  atherosclerosis  are  those  who  were 
fortunate  enough  not  to  have  succumbed  to  this  disease  during 
younger  life. 

Much  emphasis  has  been  placed  on  the  coexistence  of  high 
blood  pressure  and  atherosclerosis.  Indeed,  many  authors  claim 
that  there  is  a  causative  relationship  between  the  two.  I  shall 
not  discuss  this  question  at  the  present  time,  for  it  would  be 
necessary  to  deal  with  it  at  great  length,  which  would  lead  us 
beyond  the  scope  of  this  paper.  Suffice  it  to  mention  the  facts 
that  hypertension  may  exist  for  a  long  time  without  an  accom¬ 
panying  atherosclerosis  and  that  severe  atherosclerosis  may  de¬ 
velop  in  the  presence, of  normal  blood  pres.sure.  I  demonstrated 
this  experimentally  in  animals  in  1925. 

There  remains  another  possibilitj  :  the  synergistic  func¬ 
tional  interrelationship  which  operates  between  the  gonads  and 
the  thyroid.  It  is  illustrated  in  the  finding  that  gonadectomy 
is  followed  by  a  slight  drop  in  heat  production  and.  in  some 
instances,  involution  of  the  thyroid.  Also,  at  those  periods 
when  the  sex  glands  are  the  seat  of  both  physiological  and  mor¬ 
phological  alterations  (puberty,  pregnancy  and  lactation,  meno¬ 
pause),  the  thyroid  may  likewise  undergo  striking  changes, 
sometimes  to  abnormal  degrees,  so  that  simple  goiter,  exoph¬ 
thalmic  goiter  or  myxedema  may  result.  It  appeal’s,  therefore, 
that  the  gonads  affect  the  utilization  of  cholesterol  through  the 
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functional  interrelationship  which  operates  between  the  sex 
glands  and  the  thyroid. 

The  thyroid,  on  the  other  hand,  plaj-s  a  more  direct  and 
essential  role  in  the  metabolism  of  the  fatty  substances,  includ¬ 
ing  cholesterol.  It  appears  that  thyroxine  is  necessary  for  the 
complete  oxidation  of  fats  in  the  body.  This  is  evidenced  by  the 
finding  that  high  fat  diets  cause  increased  thyroid  activity, 
eventually  leading  to  thyroid  overgrowth  (goiter)  (Marine  and 
Lenhart,  McCarrison).  In  a  series  of  experiments  done  with 
Dr.  E.  J.  Bauman  I  have  observed  further  that  such  thyroid 
hyperplasia  produced  by  feeding  neutral  fat  is  accompanied  by 
hypercholesterolemia,  and  that  this  increase  in  cholesterol  con¬ 
centration  in  the  blood  is  directly  proportional  to  the  degree  of 
thyroid  insufficiency  as  indicated  by  hyperplasia.  Illustrative 
data  are  given  in  table  2.  Photograph  5  shows  thyroid  over¬ 
growth  resulting  from  prolonged  high  fat,  iodine-free  feeding. 


TABLE  II 


Rabbit 

Number 

Daily 

Feedings 

Blood 
Cholesterol 
After  40 
Days  Fat 
Feeding 
(mg.) 

Thyroid 

After 

40 

Days 

Blood 

Cholesterol 

After 

120 

Days 

(mg.) 

Thyroid 

After 

120 

Days 

Remarks 

I 

Cotton  seed 
oil — 12  cc. 

77 

Normal —  early 
hyi)erpla8ia 

133 

Moderate — 
marked 
hyperplasia 

Iodine- 
free  diet 

II 

Cotton  seed 
oil — 12  cc. 

130 

Moderate 

hyperplasia 

109 

Marked — 
hyperplasia 

Iodine — ■ 
free  diet 

III 

Cotton  seed 
oil — 12  cc. 

96 

Moderate 

hyperplasia 

149 

Marked — 
hyperplasia 

Iodine — 
free  diet 

IV 

Cotton  seed 
oil — 12  cc. 

117 

Moderate 

hyperplasia 

199 

Marked — 
hyperplasia 

Iodine — 
free  diet 

V 

Cotton  seed 
oil — 12  cc. 

86 

Normal — early 
h3i>erpla8ia  ' 

92 

Moderate — 
hyperplasia 

Iodine — 
free  diet 

VI 

Cotton  seed 
oil — 12  cc. 

94 

Moderate 

hyperplasia 

127 

Marked — 
hyperplasia 

Iodine — 
free  diet 

Thus,  when  the  thyroxine  supply  is  subnormal,  as  occurs  in 
thyroid  insufficiency,  the  fats  and  fatty  substances  are  only 
incompletely  oxidized.  This  gives  rise  to  hypercholesterolemia, 
cholesterol  deposition  and  atheroma  formation.  In  this  manner 
thyroid  deficiency  predisposes  to  atheromatosis. 

Disturbed  suprarenal  function  has  been  believed  by  some 
authors  to  bear  a  causative  relationship  to  the  development  of 
atherosclerosis.  Some  are  of  this  opinion  by  reason  of  the  fact 
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that  repeated  epinephrin  injections  in  animals  have  been  shown 
to  produce  degenerative  lesions  in  the  arterial  wall.  These  have 
erroneously  been  classed  with  atherosclerosis.  Actually  the 
epinephrin  lesions  are  localized  necroses  of  the  media  (similar 
to  Monckeberg’s  sclerosis)  while  atheroinata,  as  has  already  been 
pointed  out,  are  aggregate  swellings  resulting  from  fatty  deposits 
and  cellular  overgrowth  and  confined  primarily  to  the  intima. 
Klotz,  who  described  the  epinephrin  effects,  recognized  this  dif¬ 
ference,  but  some  authors  seem  to  have  lost  sight  of  the  fact. 

Cases  have  also  been  reported  supposedly  illustrating  the 
possibility  that  certain  abnormalities  in  the  suprarenal  cortex 
(interrenal  gland)  may  be  responsible  for  the  arterial  lesions 
which  were  present.  These  cases  showed  clinically  pronounced 
hypertension  and  at  necropsy  cortical  adenomata  in  one  or  both 
of  the  suprarenal  glands  and  generalized  atherosclerosis.  The 
exact  mechanism  nobody  has  ventured  to  try  to  make  clear. 
However,  the  inference  to  be  drawn  is  that  the  presence  of  cor¬ 
tical  adenomata  signifies  overactivity  of  this  portion  of  the  supra¬ 
renal  gland  and  as  destruction  of  the  interrenal  may  give  rise  to 
an  Addisonian  complex  with  hypotension  and  lymphatism,  so 
conversely  should  excessive  function  of  this  gland  produce  hyper- 
piesia  and  atherosclerosis.  There  ai’e  so  many  fallacies  in  such 
an  hypothesis  that  it  would  take  too  long  merely  to  enumerate 
them.  Suffice  it  to  point  out  that  such  adenomata  may  exist 
without  any  indication  of  either  hypertension  or  atherosclerosis. 
Indeed,  I  have  frequently  found  them  in  suprarenals  obtained 
from  young,  healthy  animals  during  my  work  in  the  laboratory 
and  in  abattoirs.  There  is  not  a  scintilla  of  evidence  to  show 
that  there  is  any  relation  between  the  presence  of  cortical  ade¬ 
nomata  of  the  suprarenal  and  either  hypertension  or  athero¬ 
sclerosis. 

Still  another  fimction  has  been  ascribed  to  the  suprarenal 
cortex  through  the  agency  of  which  disturbances  in  its  function 
are  believed  to  influence  cholesterol  metabolism  and,  in  turn, 
consequent  atheroma  formation.  The  French  school,  led  by 
Grigaut,  claim  that  this  gland  controls  the  metabolism  of  choles¬ 
terol;  the  Germans,  under  the  leaderehip  of  Aschoff  and  his 
pupils,  maintain  that  it  is  a  storehouse  for  cholesterol.  If  either 
of  these  beliefs  were  true,  an  individual  in  a  state  of  suprarenal 
insufficiency  should  present  evidences  of  disturbed  cholesterol 
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metabolism.  This,  it  has  been  demonstrated,  does  not  occur  until 
the  animal  has  become  moribund,  during  which  brief  period  the 
blood  is  concentrated  (Bauman),  My  results  are  in  accord  with 
the  latter.  I  find  that  rabbits  in  a  state  of  sublethal  suprarenal 
insufficiency  are  not  more  susceptible  to  hypercholesterolemia 
and  atherosclerosis  than  normal  animals. 

In  four  instances  (one  thyroidectomized  and  3  splenectom- 
ized)  I  obtained  evidence  which  suggests  that  a  state  of  supra¬ 
renal  insufficiency  exerts  an  inhibitory  influence  upon  the  devel¬ 
opment  of  atherosclerosis.  This  observation  coincides  with  cer¬ 
tain  facts  well  known  to  pathologists  for  almost  a  century,  and 
during  the  present  era  being  emphasized  by  w'orkers  studying 
the  relation  of  certain  constitutional  states  to  the  acquirement  of 
disease.  In  conditions  characterized  by  lymphoid  overgrowth 
such  as  status  thymicolymphaticus  and  lymphatism  atherosclero¬ 
sis  is  comparatively  rare.  The  hearts  and  aortas  of  such  indi¬ 
viduals  are  known  to  be  characteristically  small  and  “hypo¬ 
plastic.”  This  was  recognized  clinically  during  the  early  part 
of  the  last  century  in  England  by  the  pathologist  Bums,  and 
after  him  in  France  by  Parrot.  There  are  various  other 
features  which  typify  this  constitutional  state,  but  I 
shall  merely  mention  the  outstanding  anomaly,  over¬ 
growth  of  the  lymphoid  tissiie  throughout  the  entire  body.  This 
sometimes  occurs  to  the  extent  of  lymphocytic  infiltration  within 
the  various  tissues  such  as  the  heart  muscle,  thyroid,  etc.  In 
addition  there  is  striking  enlargement,  due  either  to  regeneration 
or  persistence  of  the  thymus  gland. 

In  sublethal  suprarenal  insufficiency  experimentally  pro¬ 
duced,  such  as  in  the  animals  described  in  these  experiments,  an 
identical  anomaly  appears  to  develop.  Such  animals  I  find,  con¬ 
trary  to  the  beliefs  of  the  French  and  German  schools,  are  not 
more  susceptible  to  the  development  of  hypercholesterolemia  and 
atherosclerosis  than  normal  animals.  Furthermore,  it  is  sug¬ 
gested  that  a  state  of  interrenal  insufficiency  may  exert  an  in¬ 
hibitory  influence  upon  the  ac(|uirement  of  atherosclerosis. 

SUMMARY 

The  data  herein  offered  indicate  that  deposition  of  choles¬ 
terol  within  the  intima  initiates  the  formation  of  atheromata. 
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Any  condition  which  causes  or  facilitates  such  deposition  thereby 
predisposes  to  the  development  of  atherosclerosis.  Deficiency  of 
the  thyroid,  spleen  or  gonads  each  augment  hypercholesterolemia 
and  thereby  accelerate  the  consequent  formation  of  atheromata. 
Suprarenal  insufficiency,  on  the  contrary,  does  not  facilitate  the 
development  of  hypercholesterolemia  or  atherosclerosis. 


.  1. — ShowR  athpromata  of  rabbit  aorta,  pxpprluipntally  produced, 
hematoxylin  and  eosin  stain,  celloidin  section. 


No.  2. — Shows  <h>{>nsition  of  fatty  substances  in  deep  strata  of  Intima. 
Frozen  section,  Sudan  ill  fat  stain,  high  power,  human  aorta. 


No.  3.— Shows  large  vacuolated  cells  in  intima  which  have  taken  up  fatty 
materiai.  Human  aorta.  Paraffin  section.  Hematoxylin  and  eosin  stain.  High 
power. 


No.  5. — Snip  of  rabbit  thyroid  after  120  days  high  fat  iodine-free  diet  (see 
text).  Note  the  extreme  degree  of  hyperplasia  and  yascularization.  There  are 
a  few  follicles  along  the  periphery.  Celloidln  section.  Hematoxylin  and  eosin 
stain.  Low  power. 
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THE  REPLACEMENT  OF  THE  SERUM  CALCIUM  AND 
THYROID  GLAND  IN  RABBITS  AFTER  INTRA¬ 
VENOUS  INJECTIONS  OF  OXALATE*= 

H.  W.  C.  VINES,  M.D. 

From  the  Pathological  Laboratory,  Cambridge  University,  England. 

In  recent  years  a  considerable  amount  of  evidence  has  been 
obtained  indicating  that  a  normal  calcium  content  of  the  blood 
is  an  important  factor  in  the  resistance  of  the  animal  to  disease. 
It  has  been  shown  by  the  writer  (1),  by  Scott  (2)  and  by 
others  that  in  a  number  of  chronic  conditions,  associated  espe¬ 
cially  with  infection,  the  serum  calcium  is  decreased  and  that 
clinical  improvement  often  accompanies  its  return  to  normal. 
But  it  has  also  been  found  that  the  administration  of  thyroid 
gland  in  these  cases  is  followed  by  a  new  lowering  of  the  serum 
calcium  and  a  clinical  relapse. 

The  following  experiments  were  carried  out  with  a  view  to 
determining  the  rapidity  with  which  calcium  is  mobilized  from 
the  tissues  to  the  blood-stream  following  the  injection  of  oxalates, 
and  also  the  effect  which  thyroid  extract  might  have  upon  the 
rate  of  calcium  replacement. 

Ammonium  oxalate  was  injected  intravenously  into  rabbits 
and  at  successive  intervals  of  ten  minutes  blood  samples  were 
taken  from  the  ear  vein,  and  the  calcium  content  of  the  serum 
estimated  by  the  method  previously  described  by  the  writer  (3). 

In  Table  1  are  shown  the  results  obtained  after  single  injec¬ 
tions  of  oxalate. 

TABLE  I 


Rabbit's  Weight, 
kgm. 

Calcium  Equivalent 
of  Oxalate  Dose, 
mgm. 

Time  Taken  for  Serum 
Caleium  to  Become 
Normal,  mins. 

Calcium  Replaced 
per  Min.  per  Kgm., 
mgm. 

3.1 

S.O 

20 

0.080 

fi.O 

20 

0.080 

10.0 

45 

0.072 

2.4 

4.0 

20 

0.083 

2.0 

6.4 

40 

0.080 

1.3 

5.2 

55 

0.073 

The  figures  in  the  second  column  show  that  amount  of  cal¬ 
cium  which  would  combine  chemically  with  the  amount  of  am- 


*  This  work  was  carried  out  under  the  Foulerton  Committee  of  the  Royal 
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monium  oxalate  injected.  It  is  seen  that  in  all  cases  the  amount 
of  calcium  replaced  per  minute  per  kgm.  is  relatively  constant, 
and  is  of  the  order  of  0.08  mg.  The  rate  of  replacement  is  a 
function  of  the  initial  oxalate  dose  per  kgm. 

In  the  next  two  experiments  repeated  doses  of  oxalate  were 
given  at  ten-minute  intervals,  and  a  blood  sample  was  taken  five 
minutes  after  each  dose. 


TABLE  II 

Weight  of  rabbit=2.3  kgm. 


Time 

mins. 

Chance  in  Serum 
Calcium, 
mem. 

Calcium  Equivalent 
of  Oxalate  Dose, 
mgm. 

Calcium  Replaced, 
per  Min.  per  Kgm. 
mgm. 

0-10 

—1.0 

0.8 

0. 

10-20 

—0.5 

0.8 

0.013 

20-30 

—0.4 

0.8 

0.017 

3^-10 

—0.2 

0.8 

0.026 

40-50 

0. 

0.8 

0.035 

50-60 

-1-0.3 

0.8 

0.048 

60-70 

4-0.5 

0.8 

0.056 

70-80 

-1-0.8 

0.8 

0.076 

The  serum  calcium  returned  to  its  normal  level  in  eighty- 
four  minutes.  The  amount  of  calcium  replaced  for  each  time 
interval  is  calculated  as  the  algebraic  sum  of  the  figures  in  the 
second  and  third  columns,  the  minus  signs  in  the  second  column 
indicating  a  fall  and  the  plus  signs  a  rise  in  the  serum  calcium. 
Since  the  total  oxalate  given  is  here  eijuivalent  to  a  loss  of  6.4 
mgm.  of  calcium,  it  is  evident  that  replacement  is  slower  when 
repeated  small  amounts  are  injected  than  when  an  equivalent 
single  dose  is  given.  From  Table  1  a  single  dose  of  the  same 
size  should  be  replaced  in  less  than  forty-five  minutes,  in  a  rabbit 
of  the  same  size. 

A  similar  experiment  was  carried  out  using  twice  the  amount 
of  oxalate  at  each  dose. 


TABLE  III 

Weight  of  rabbit=2.4  kgm. 


Time, 

mins. 

Change  in  Serum 
Calcium, 
mgm. 

Calcium  Equivalent 
of  Oxalate  Dose, 
mgm. 

Calcium  Replaced 
per  Min.  per  Kgm., 
mgm. 

^  0-10 

—1.4 

1.6 

0. 

10-20 

—1.2 

1.6 

0.017 

20-.30 

—0.4 

1.6 

0.051 

30-40 

0.5 

1.6 

0.0.S7 

40-50 

-fl.2 

1.6 

0.120 

50-60 

-t-1.4 

16 

0.125 
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The  serum  calcium  returned  to  normal  in  sixty  minutes.  It  is 
evident  therefore  that  doubling  the  dose  of  oxalate  has  consid¬ 
erably  increased  the  rate  of  calcium  replacement.  The  average 
rate  of  replacement  over  the  whole  period  is  0.08  mgm.  per 
minute  per  kgm.,  whereas  in  the  previous  experiment  it  was 
0.038  mgm.  The  rate  of  replacement  is,  therefore,  directly  pro¬ 
portional  to  the  oxalate  dose  under  these  conditions.  When  the 
oxalate  dose  was  again  doubled  the  serum  calcium  fell  continu¬ 
ously,  indicating  that  the  rate  of  replacement  could  not  be 
accelerated  any  further.  It  would  therefore  seem  probable  that 
a  rate  of  0.125  mgm.  per  minute  per  kgm.  is  maximal. 

It  may  be  noticed  in  Tables  2  and  3  that  the  highest  replace¬ 
ment  rates  occur  some  time  after  the  beginning  of  the  experi¬ 
ment.  Where  a  single  dose  of  oxalate  is  given,  however,  the 
highest  replacement  rates  occur  immediately  after  the  injection. 


TABLE  IV 


3.1 

2.0 

2.4 

Calcium  equivalent  of  oxalate  dose,  mgm. . . 

10.0 

6.4 

4.0 

0. 

0.110 

0.083 

10-20 . 

0.119 

0.080 

0.080 

20-30 . 

0.103 

0.070 

30-40 . 

0.080 

0.060 

40-50 . 

0.06.i 

The  figures  given  are  the  replacement  rates  for  the  correspond¬ 
ing  time  intervals. 

THE  EFFECT  OF  INJECTIONS  OF  THYROID  EXTRACT 

Another  series  of  rabbits  was  treated  with,  single  doses  of 
oxalate  together  with  a  watery  extract  of  thyroid  gland  intra¬ 
venously,  with  the  following  results: 

TABLE  V 


Weinht  of 
Rabbit, 
ksm. 

Thyroid 

Doso, 

mg.  per  kgm. 

Calcium 
Equivalent  of 
Oxalate  Dose, 
mgm. 

Time  Taken  for 
Serum  Calcium  to 
Become  Normal, 
mins. 

Calcium 
Replaced  per 
Min.  per  Kgm., 
mgm. 

1.6 

15 

5.3 

50 

0.066 

2.4 

30 

4.0 

40 

0.042 

2.7 

30 

8.0 

90 

0.033 

2.0 

30 

6.4 

100 

0.032 

2.1 

30 

6.4 

100 

0.030 

1 

Comparing  these  results  with  those  shown  in  Table  1,  it  is  seen 
that  the  injection  of  thyroid  extract  lowers  the  rate  of  calcium 
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replacement  considerably,  and  there  is  some  evidence  that  the 
degree  of  slowing  is  proportional  to  the  amount  of  thyroid 
extract  injected. 

The  rates  of  calcium  replacement  over  short  time  periods 
under  the  influence  of  thyroid  extract  are  shown  in  Table  6, 
and  they  may  be  contrasted  wdth  those  in  Table  4.  Single  doses 
of  oxalate  were  used. 

TABLE  VI 


1.6 

2.4 

2.0 

2.1 

Calcium  equivalenf  of  oxalate  dose,  nigm. . . . 

5.3 

4.0 

6.4 

6.4 

15 

30 

30 

30 

0. 

0. 

0. 

0. 

10-20 . 

0. 

0. 

0. 

20-30 . 

0  075 

0,02 

0. 

0. 

30-40 . 

0.07 

0. 

0. 

40-50 . 

0.134 

0. 

0. 

50-60 . 

0.020 

0.028 

60-70 . 

0.030 

0.030 

70-80 . . 

0.035 

0.040 

80-90 . 

0.055 

0.060 

90-100 . 

0.100 

0.090 

These  results  suggest  that  there  is  an  inhibition  of  the  move¬ 
ment  of  calcium  from  the  tissues  to  the  blood-stream.  That  the 
inhibitory  effect  is  due  to  the  thyroid  extract  seems  evident, 
since  in  the  first  place  it  did  not  occur  in  Table  4,  where  no 
thyroid  was  used,  and  in  the  second  it  is  less  in  the  first  rabbit 
in  Table  6  than  in  the  third ;  in  these  the  oxalate  dose  per  kgm. 
was  the  same,  biit  the  thyroid  dose  in  the  first  instance  was  half 
that  in  the  second.  The  total  duration  of  the  period  of  inhibi¬ 
tion  appears  to  depend  on  both  the  amount  of  oxalate  and  of 
thyroid  injected.  It  is  also  seen  that  the  maximal  replacement 
rates  do  not  occur  immediately  after  the  oxalate  dose,  as  in  Table 
4,  but  are  similiar  to  those  in  Tables  2  and  3,  where  repeated 
oxalate  injections  were  used. 

If  thyroid  extract  produces  this  apparent  inhibition  of  cal¬ 
cium  replacement  in  the  serum  by  causing  a  retention  of  calcium 
in  the  tissues,  it  should  cause  a  diminution  in  the  serum  calcium 
when  injected  without  oxalate.  Two  rabbits  were  treated  with 
30  mgm.  of  thyroid  extract  per  kgm.  intravenously,  and  in  both 
cases  a  definite  reduction  in  the  serum  calcium  was  obtained. 
In  the  first  case  the  serum  calcium  did  not  return  to  its  normal 
level  for  120  minutes,  and  no  apparent  attempt  at  replacement 
of  the  deficiency  occurred  for  80  minutes.  When  the  normal 
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level  had  been  reached,  an  oxalate  dose  equivalent  to  the  loss  of 
6.3  mgm.  of  calcium  was  given.  The  serum  calcium  became  nor¬ 
mal  in  45  minutes,  giving  an  average  replacement  rate  of  0.073 
mgm.  per  min.  per  kgm.  This  is  a  practically  normal  value  and 
confirms  the  fact  that  the  thyroid  effect  had  passed  off.  In  the 
second  rabbit  a  single  dose  of  oxalate,  equivalent  to  a  loss  of  9.2 
mgm.  of  calcium,  was  given  half-way  through  the  supposed 
period  of  thyroid  inhibition.  The  serum  calcium  returned  to 
normal  in  70  minutes,  giving  an  average  replacement  rate  of 
0.043  mgm.  per  min.  per  kgm.  This  is  a  lowered  rate,  compar¬ 
able  with  those  shown  in  Table  5,  and  it  confirms  the  fact  that 
the  thyroid  effect  had  not  yet  passed  away.  Leicher  (4)  noted 
that  in  man  thyroid  feeding  lowered  the  serum  calcium  and 
that  a  marked  decrease  occurred  in  exophthalmic  goitre. 

The  two  experiments  just  recorded  indicate  that  for  the 
dose  of  thyroid  extract  used,  the  period  of  inhibition  of  calcium 
replacement  extends  up  to  eighty  minutes.  The  results  shown 
in  Table  6,  where  thyroid  and  oxalate  were  injected  together, 
all  show  a  shorter  period  of  thyroid  inhibition.  This  suggests 
the  possibility  that  the  oxalate  stimulates  the  mechanism  of  cal¬ 
cium  replacement,  so  that  the  thyroid  effect  is  partially  over¬ 
come.  It  seems  possible  that  the  rapid  adjustment  of  the  cal¬ 
cium  content  of  the  plasma  is  controlled  by  two  separate  mechan¬ 
isms  ;  the  one  decreasing  the  loss  from  the  tissues  and  dependent 
upon  the  thyroid,  and  the  other  increasing  the  loss  from  the 
tissues  and  dependent  upon  the  parathyroid  glands. 

COMMENT 

From  the  results  which  have  been  recorded  it  would  seem 
probable  that  the  fall  in  the  serum  calcium  and  the  clinical  re¬ 
lapse  which  may  occur  following  the  use  of  thyroid  gland  in  the 
pathological  conditions  previously  referred  to,  are  due  to  the 
inhibitory  action  of  the  thyroid  preparation  upon  the  rate  of 
calcium  replacement  in  the  patient’s  plasma. 

The  results  shown  in  Table  2  suggest  by  analogy  that  in 
chronic  infective  states  in  which  there  is  a  slight  calcium  defi¬ 
ciency  and  a  minimal  systemic  reaction,  the  rate  of  calcium  re¬ 
placement  will  be  low.  This  analogy  is  to  some  extent  confirmed 
by  the  clinical  observations  in  cases  of  chronic  ulceration  and 
other  diseases  (1). 
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In  acute  febrile  conditions  there  are  two  factors  to  be  con¬ 
sidered.  The  first  is  the  rapid  loss  of  calcium  from  the  plasma, 
indicated  by  the  increased  calcium  excretion  and  by  the  liability 
to  tetany  when  a  deficient  calcium  metabolism  pre-exists.  This 
will  lead  to  a  rapid  rate  of  calcium  replacement,  since  it  has 
been  shown  that  within  certain  limits  the  rate  of  calcium  replace¬ 
ment  varies  as  the  degree  of  decalcification.  But  on  the  other 
hand,  the  acute  febrile  reaction  is  largely  conditioned  by  an 
increase  in  the  activity  of  the  thyroid.  This  would  tend  to  slow 
the  rate  of  calcium  replacement  in  the  plasma  by  inhibiting  the 
release  of  calcium  from  the  tissues.  The  maintenance  of  an 
effective  calcium  tension  in  the  plasma  in  acute  conditions  will 
thus  come  to  depend  largely  upon  the  degree  and  duration  of 
the  febrile  response  to  the  infection.  For  it  is  seen  in  Table  5 
that: 

1.  A  large  oxalate  dose  and  a  small  thyroid  dose  reduce 
the  replacement  rate  but  slightly ; 

2.  A  small  oxalate  dose  and  a  large  thyroid  dose  cause  a 
marked  delay ; 

3.  A  large  oxalate  dose  and  a  large  thyroid  dose  cause  a 
very  considerable  delay. 

This  would  suggest  that  when  the  febrile  reaction  is  brief  and 
not  too  severe,  the  replacement  rate  may  not  be  greatly  reduced, 
but  when  the  reaction  is  severe,  prolonged  and  without  inter¬ 
mission,  the  rate  of  replacement  will  be  depressed. 

It  follows  therefore  that  in  chronic  infective  states  in  which 
the  rate  of  calcium  replacement  is  low,  the  production  of  single 
acute  febrile  attacks  of  brief  duration  and  with  a  proper  period 
between  them  for  recovery,  should  be  a  means  of  accelerating 
the  calcium  replacement  rate.  If,  as  would  seem  probable,  there 
is  any  relation  between  the  calcium  tension  of  the  plasma  and 
the  ability  of  the  animal  to  resist  the  organism  infecting  it,  then 
the  production  of  such  acute  reactions  should  be  beneficial,  since 
their  end-result  would  be  an  acceleration  of  the  calcium  replace¬ 
ment  rate.  It  would  seem  possible  that  the  use  of  non-specific 
protein  therapy  and  to  some  extent  the  use  of  vaccines  may  be 
instances  of  a  beneficial  reaction  of  this  type. 

Conversely,  the  increment  of  the  calcium  content  of  the 
plasma,  either  by  calcium  injections  or  by  parathyroid  therapy, 
should  cause  an  exacerbation  of  the  chronic  infection.  Examples 
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of  this  type  of  reaction  have  been  frequently  observed  in  the 
treatment  of  chronic  infections  with  parathyroid  gland  or  with 
calcium  solutions  (5). 

CONCLUSIONS 

1.  The  intravenous  injection  of  oxalate  into  rabbits  is  fol¬ 
lowed  by  a  rapid  replacement  of  the  calcium  removed;  with  a 
single  oxalate  dose  the  average  replacement  rate  is  of  the  order 
of  0.08  mgm,  per  minute  per  kgm. 

2.  If  the  oxalate  is  given  in  small  repeated  doses  the  rate 
of  replacement  varies  as  the  oxalate  dose.  Under  these  condi¬ 
tions  there  is  evidence  that  the  replacement  rate  does  not  rise 
above  0.125  mgm.  per  minute  per  kgm. 

3.  The  injection  of  thyroid  extract  causes  a  lowering  of  the 
replacement  rate,  apparently  due  to  an  inhibition  of  the  release 
of  calcium  from  the  tissues.  The  degree  of  the  thyroid  effect  is 
proportional  to  the  dose. 
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STUDIES  OP  THE  THYROID  APPARATUS,  XLIX. 

WATER  BALANCE  IN  CONDITIONS  OF  THYROID  AND 
PARATHYROID  DEFICIENCY 

FREDERICK  S.  HAMMETT 
The  Wistar  Institute  of  Anatomy  and  Biology 
PHILADELPHIA 

An  examination  with  respect  to  water  percentage  and  re¬ 
fractive  index  was  made  of  the  blood  serum  of  the  thyroidless 
and  parathyroidless  rats,  and  their  litter  mate  controls,  the 
growth  of  which  in  body  and  organ  weight  has  been  the  subject 
of  the  preceding  papers  of  this  series.  This  was  done  in  order 
to  provide  data  for  a  study  of  the  influence  of  the  glandular 
defleiencies  on  water  balance  within  the  organism.  Since  it  was 
recognized  that  these  records  alone  would  afford  hut  scanty 
material  for  a  generalization,  four  other  organs  were  system¬ 
atically  investigated,  namely:  the  brain,  the  spinal  cord,  the 
humerus,  and  the  femur.  As  will  appear,  the  data  obtained 
from  these  five  tissues  are  strikingly  consistent. 

The  plan  and  scope  of  the  investigation  as  a  whole  (Ham¬ 
mett,  1923a),  the  number  and  distribution  of  the  rats  (Hammett, 

1926a),  and  the  methods  of  collecting  and  analyzing  the  blood 
(Hammett,  1923b),  and  tissues  (Hammett,  1924a,  1923c),  are 
described  in  earlier  papers. 

In  table  1  is  given  the  observed  mean  water  percentage  of 
the  blood  serum  of  the  several  groups  of  animals. 

Before  going  on  to  the  main  theme  of  the  paper,  a  com¬ 
parison  of  the  control  (normal)  values  with  those  obtained  by 
Ilatai  (1918)  from  a  different  series  of  rats  raised  under  diffei*- 
ent  dietary  and  environmental  conditions  is  in  order. 

The  figures  in  table  1  (first  column)  confirm  Hatai’s  finding 
that  the  water  percentage  of  the  blood  serum  decreases  with  age. 

This  shift  also  occurs  in  the  central  nervous  (Hammett,  1926b; 
Donaldson,  1916),  and  skeletal  (Hammett,  1925;  Donaldson  and 
Conrow,  1919),  systems;  indeed,  throughout  all  living  nature. 

The  phenomenon  is  not  due  to  an  absolute  loss  of  water  from 

the  organism,  for  growth  is  everywhere  accompanied  by  an  in-  * 
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TABLE  I 

Observed  Mean  Water  Percentage  of  the  Blood  Serum  of  the 
Several  Groups  of  Rats 


MAUCS 


Reference 

Thyroidleae* 

Panthyroidleaa* 

Controk 

Controk 

Teata 

Controk 

Teata 

23 . 

% 

94.5710.08 

% 

91.9210.07 

% 

91.5010.12 

% 

92.1010.04 

% 

92.07  1  0.07 

30 . 

94.24  1  0.05 

91.9510.08 

91.7110.07 

91.7610.07 

91.8510.08 

50 . 

93.42  1  0.07 

91.9210.09 

91.7710.10 

91.9410.10 

91.8310.07 

65 . 

92.50  1  0.10 

92.00  1  0.13 

91.8910.10 

91.9510.12 

91.8910.06 

75 . 

92.6910.09 

91.8910.05 

91.7310.09 

91.8110.08 

92.1010.10 

100 . 

92.3710.05 

91. .8910. 03 

91.5310.06 

91.8910.03 

91.9410.06 

FEMALES 


23 . 

94.1210.07 

92.03  10.11 

91.8710.06 

91.9710.06 

02.07  1  0.07 

30 . 

94.3010.07 

91.8710.08 

91.8810.08 

01.9810.06 

91.9910.06 

50 . 

93.40  1  0.07 

91.8810.09 

91.6610.11 

91.7410.10 

91.8810.04 

65 . 

92.4710.09 

91.9010.08 

91.9810.09 

91.7410.10 

91.9810.04 

75 . 

92.55  1  0.08 

91.6310.08 

91.6710.13 

02.00  1  0.05 

91.8710.05 

100 . 

92.0810.21 

91.9210.10 

92.08  1  0.10 

01.0210.21 

91.9410.08 

*At  150  days  of  ase. 


crement  in  water  mass.  It  is  rather  due  to  the  fact  that  the 
incorporation  of  solids  into  the  growing  organism  goes  on  at 
the  faster  rate. 

Now  it  is  obvious  that  body  substance  con-stitutes,  within 
limits,  a  mea.sure  of  reserve  capacity  for  adjustment  to  untow’ard 
environmental  conditions.  Hence  the  solids-water  differentia 
tion  with  age  is  but  the  resultant  of  the  evolutionary  trend  to 
the  attainment  of  maximum  capacity  for  adjustment  to  a  con¬ 
tinuously  changing  environment.  The  mechanism  of  the  process, 
as  at  present  exhibited,  has  yet  to  be  analyzed. 

Hatai  (1918)  observed  that  an  irregularity  in  the  age  curve 
of  water  percentage  of  the  blood  serum  w’as  produced,  as  might 
have  been  predicted,  by  the  adjustment  to  the  new  diet  conse¬ 
quent  on  weaning.  This  is  confirmed  in  my  records.  The  data 
for  the  tissue  reaction  are  inconstant.  It  is  probable,  however, 
that  the  use  of  a  narrower  interval  between  observations  ovei^ 
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this  period  of  change,  and  larger  numbers  of  animals,  would 
show  the  distortion  as  general. 

Hatai’s  (1918)  finding  that  the  age  curve  of  the  water  per¬ 
centage  of  the  blood  is  distorted  at  the  onset  of  sexual  maturity 
(65-75  days  of  age),  is  confirmed  by  my  figures.  Record^  from 
the  humenis,  femur,  brain  and  spinal  cord  show  a  like  irregu¬ 
larity  at  this  stage  of  development  (Hammett,  1925,  1926b). 
From  this  it  may  be  assumed  that  the  reaction  is  general  and 
not  peculiar  to  the  blood.  Simple  refiection  on  the  commonly 
observed  physical  alterations  should  make  obvious  the  conclusion 
that  the  increment  in  gonadal  incretory  activity  which  takes 
place  at  puberty  initiates  profound  changes  in  the  chemical 
processes  of  the  body.  That  the  water  balance  should  be  dis¬ 
torted  under  these  conditions  is  not  surprising.  What  is  \inex- 
pected  is  the  fact  that  the  phenomenon  has  not  received  the  study 
it  deserves  from  the  biological  point  of  view. 

Hatai  (1918)  tentatively  postulated  a  sex  difference  in 
water  percentage  of  the  blood,  the  direction  of  which  shifts  with 
the  attainment  of  sexual  maturity.  My  records  show  no  such 
shift.  They  do  indicate,  however,  that  the  values  are  generally 
higher  in  the  male.  This  difference  is  also  found  in  the  four 
other  organs  (Hammett,  1925,  1926b).  Because  all  five  sets  of 
observations  were  made  on  the  same  animals,  kept  under  iden¬ 
tical  conditions  of  diet  and  environment,  the  validity  of  the 
difference  is  uncpiestionable.  It  is  not  due  to  sex  difference  in 
gonadal  incretory  activity. 

Now  growth  capacity  and  water  percentages  decrease  simul¬ 
taneously  with  advancing  age  (Hammett,  1926c).  This  fact 
suggests  a  relationship  between  the  processes  concerned  in  the 
two  phenomena.  Moreover,  the  higher  water  percentage  in  the 
male  is  associated  with  the  higher  growdh  capacity.  Thus  the 
direction  of  sex  difference  is  consistent  wdth  that  of  the  age  dif¬ 
ference.  From  this  the  assumption  is  justified  that  the  sex  dif¬ 
ference  in  growth  capacity  is  a  factor  in  the  determination  of 
the  sex  difference  in  water  percentage. 

To  summarize:  it  is  evident  that  the  processes  concerned  in 
the  regulation  of  the  water  balance  within  the  body  are  funda¬ 
mentally  related  to  those  concerned  in  physiological  develop¬ 
ment.  Puberty,  the  aging  of  the  organism,  sex,  and  the  change 
which  occurs  in  the  character  of  the  diet  at  weaning  are  all 
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normally  occurring  factors  in  development,  and  each  has  its 
characteristic  influence.  Any  study  of  water  balance  which  aims 
at  completeness  must  take  them  into  account.  The  mechanisms 
by  which  these  factors  bring  about  the  observed  changes  are 
worthy  of  investigation. 

We  can  now  turn  to  the  influence  of  thyroid  and  parathy¬ 
roid  deficiency  on  water  balance.  The  earlier  work  pertinent  to 
the  study  has  been  reviewed  elsewhere  (Hammett,  1923b,  1923d). 

Now  the  growth  of  the  test  rats  has  been  retarded  by  the 
glandular  deficiencies  (Hammett,  1926c').  The  rats  are  smaller 
and  less  developed  than  their  litter  mate  controls  of  the  same 
age  and  sex.  From  what  has  gone  before  it  is  evident  that  this 
retardation  of  development  might  of  itself  be  productive  of  dif¬ 
ferences  in  water  percentage  value  between  tests  and  controls. 
It  would  lead  to  the  appearance  of  a  higher  percentage  of  water 
in  the  blood  serum  of  the  tests.  Such  indeed  is  found  in  some  of 
the  parathyroidless  groups,  as  seen  from  table  1.  If  the  glandu¬ 
lar  deficiencies  likewise  produced  an  effect,  differences  of  un¬ 
predictable  direction  might  be  obtained.  That  such  occur  is  seen 
from  the  fact  that  the  water  percentages  of  the  thyroidless 
groups  tend  generally  to  be  less  than  those  of  their  controls  of 
the  same  age  and  sex.  Comparison  of  these  absolute  values  is 
obviously  inadetjuate.  It  is  necessary  to  bring  the  data  to  a 
common  level.  This  is  best  effected  by  comparing  the  values 
observed  in  the  tests  with  those  of  normal  animals  of  the  same 
body  weight  as  the  tests.  This  is  done  by  charting  the  observed 
values  of  water  percentage  of  the  controls  on  body  weight ;  locat¬ 
ing  the  expected  values  on  this  curve  according  to  the  body 
weight  of  the  tests,  and  noting  the  divergence  of  the  observed 
water  percentage  values  of  the  tests  therefrom.  In  the  ease  of 
the  brain,  spinal  cord,  humerus,  and  femur,  organ  weight  is 
preferred  and  used  instead  of  body  weight  as  the  basis  of  com¬ 
parison. 

In  this  way  the  weight  variable,  which  is  taken  as  an  index 
of  growth,  is  stabilized  for.  The  end-result,  while  admittedly  an 
approximation,  is  nevertheless,  within  limits,  a  valid  index  of 
the  direction  and  degree  of  deviation  of  the  tests  from  their  con¬ 
trols.  The  results  are  given  in  table  2. 

It  is  at  once  evident  that  the  glandular  deficiencies  produce 
an  organism  in  which  the  water  percentage  is  less  than  that  of 


HAMMETT 


301 


an  animal  of  the  same  degree  of  mass  development.  In  the 
growth  that  has  occurred  the  increment  in  water  has  been  a  less 
than  normal  proportion.  In  other  words,  the  water  balance  has 
been  upset  in  the  direction  of  anhydremia.  This  generalization 
is  permissible  from  the  fact  that  three  systems  of  widely  diverg¬ 
ent  character  show  the  same  type  of  response.  The  exceptions 
in  the  skeletal  system  of  the  parathyroidless  females  are  due  to 
a  sex-specific  sensitivity  to  the  disturbance  in  calcium  exchange. 
This  is  discussed  in  another  place  (Hammett,  1927a,  1927b). 


TABLE  II 

The  Difference  Between  the  Observed  and  the  Expected  Percent¬ 
ages  OF  Water  in  the  Blood  Serum,  Brain,  Spinal  Cord, 
Humerus  and  Femur  of  the  Several  Groups 
AT  150  Days  of  Age 


Central  Nervous  System 


Skeletal  System 


Femur 


—0.20 

—0.32 


— 0. 

25 

— 0. 

12 

— 0. 

29 

— 0. 

12 

— 0. 

13 

—0.06 

—0.081  —0.09 
—0.11 
—0.161  —0.33 
— O.lll  —0.31 
—0.07 


.5  +0.8 

.6  —0.3  —1.2 

—0.8  —3.5 

+0.8  —1.5 

+0.3  — 3.5 

—1.0  I  -1-0.6  —1.3 
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There  is  to  be  found  in  the  literature  the  implication  that 
water  balance  is  specifically  related  to  thyroid  function.  On  the 
surface,  these  observations  would  seem  to  indicate  that  this  is 
true.  But  I  believe  the  conclusion  is  not  a  precise  statement  of 
the  relation.  I  do  not  believe  that  thyroid  activity  has  any  direct 
bearing  on  water  balance.  Rather  do  I  believe  that  the  distor¬ 
tions  observed,  both  in  conditions  of  thyroid  deficiency  and  thy¬ 
roid  excess,  are  secondary  reactions  consequent  on  the  lowering 
or  raising  of  the  metabolic  level  which  results  from  the  decrease 
or  increase  in  thyroid  stimulation.  More  definitely,  I  Jbelieve 
that  they  are  fundamentally  based  on  the  shifts  in  the  nutri¬ 
tional  level  brought  about  by  the  shifts  in  thyroid  activity  as 
discussed  in  an  earlier  paper  (Hammett,  1926a). 

Without  going  into  repetitive  detail  it  may  be  stated  that 
the  cumulative  evidence  of  the  growth  studies  indicates  that, 
with  few  exceptions,  the  growth  retardation  observed  in  condi¬ 
tions  of  thyroid  deficiency  is  largely  attributable  to  the  general 
lowering  of  the  effectiveness  of  the  growth  processes  of  the  body 
as  a  whole,  due  to  the  lowered  nutritional  level  resulting  from 
the  reduction  in  metabolic  rates,  rather  than  to  any  specific 
growth  relation  to  thyroid  activity  as  such.  In  conditions  of 
parathyroid  deficiency  the  growth  retardation  is  likewise  due  to 
a  lowering  of  the  nutritional  level.  The  basis  of  this  has  been 
discussed  in  the  paper  referred  to  above. 

If  this  hypothesis  is  true  it  would  be  expected  that  the  direc¬ 
tion  of  distortion  of  water  balance  would  be  the  same  in  the 
thyroidless  as  in  the  parathyroidless  animals.  Such  is  seen  to 
be  the  case.  This  similarity  in  type  reaction  immediately  throws 
doubt  on  the  idea  that  water-balance  and  thyroid  activity  art* 
specifically  related.  It  is  further  weakened  and  the  alternative 
hypothesis  strengthened  by  the  fact  (as  should  be  expected  if 
the  latter  is  true),  that  the  parathyroidless  group  of  lesser 
growth  retardation  shows  the  les.ser  degree  of  deviation  in  water 
percentage  from  the  normal.  There  is  even  a  fair  but  significant 
concordance  of  fact  and  theory  in  the  case  of  the  sex  differences 
in  degree  of  divergency.  Moreover,  if  the  hypothesis  is  well 
founded,  it  would  be  expected  that  the  direction  of  deviation  of 
the  water  percentage  would  l>e  the  same  as  that  observed  in  fast¬ 
ing.  From  the  results  of  Hatai  (1918),  the  literature  he  quotes. 
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and  that  reviewed  by  Jackson  (1925),  it  is  seen  that  the  reac¬ 
tions  are  identical. 

The  data  are  consistent.  They  support  the  belief  that  the 
anhydremic  trend  observed  in  conditions  of  thyroid  and  parathy¬ 
roid  deficiency  is  largely  due  to  the  lowered  nutritional  level, 
and  not  to  any  specific  relation  of  the  water-balance  to  the  activ¬ 
ity  of  the  glands  in  question. 

A  possible  secondary  factor  of  importance  is  a  disturbance 
of  the  temperature  regulating  mechanisms.  It  is  a  matter  of 
common  knowledge  that  increased  sensitivity  to  cold  and  tend¬ 
ency  to  a  sub-normal  skin  temperature  may  be  accompaniments 
of  under-nutrition  (Benedict  and  Roth,  1918).  As  would  be 
expected,  the  same  is  true  in  conditions  of  hypothyroidism  (Mac¬ 
kenzie,  1926;  Sajous,  1918;  Korenchevsky,  1926).  Barbour  and 
Hamilton  (1924)  observed  that  blood  concentration  occurs  in 
conditions  of  exposure  to  environmental  cold,  that  the  cold  anhy- 
dremia  is  due  to  loss  of  fiuid  from  the  blood-stream  (Barbour 
and  Hamilton,  1925),  and  that  “the  fluid  which  leaves  the  blood 
in  the  regulation  of  the  body  against  a  cold  environment  is 
diverted  to  the  cooled  skin,  subcutaneous  tissue  and  muscles. 
In  these  structures  it  helps  insulate  the  deep-lying  tissues” 
(Hamilton  and  Barbour,  1925). 

These  several  observations  immediately  suggest  the  idea  that 
an  initial  stage  in  the  production  of  the  cutaneous  symptoms 
of  myxedema  is  a  shift  in  water  from  the  blood  and  deeper- 
lying  tissues  to  the  surface  structures  in  response  to  a  disturb¬ 
ance  of  temperature  regulation.  The  latter  changes  could  well 
result  from  an  impairment  of  the  nutritive  capacity  as  pointed 
out  by  Adami  (1910).  While  myxedema  is  presumably  charac¬ 
teristic  of  thyroid  deficiency,  there  is  also  a  well-recognized 
edema  of  undernutrition  (Jackson,  1925).  It  has  yet  to  be 
proved  that  the  latter  may  not  have  the  potentiality  of  develop¬ 
ment  into  the  former  type  of  pathological  alteration.  Whether 
this  may  occur  or  not,  it  is  clear  that  the  similarities  far  out¬ 
weigh  the  dissimilarities,  and  the  principle  of  the  hypothesis 
that  the  trend  to  anhydremia,  in  the  thyroidless  as  well  as  in 
the  parathyroidless  rats,  is  essentially  based  on  a  condition  of 
virtual  undernutrition,  is  nicely  sustained  by  these  data  from 
other  sources. 
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In  earlier  papers  (Hammett,  1923b,  1923d)  a  comparison 
was  made  of  the  slopes  of  the  linear  relation  between  the  refrac¬ 
tive  index  and  water  percentage  of  the  blood-serum  in  the  75 
and  100  day  old  series.  From  the  results  there  obtained  the  con¬ 
clusion  was  drawn  that  the  glandular  deficiencies  induced  a 
disturbance  in  the  nature  or  distribution  of  the  refractive  sub¬ 
stances  other  than  water.  A  like  treatment  of  the  data  from  all 
the  age  series  has  brought  out  the  fact,  however,  that  no  con¬ 
sistent  differences  are  demonstrable.  Hence  the  earlier  conclu¬ 
sion  must  be  withdrawn  and  the  answer  to  the  question  left  in 
abeyance. 


SUMMARY 


Puberty,  advancing  age,  sex,  and  the  change  in  diet  which 
occurs  at  weaning  are  all  normal  developmental  factors  which 
influence  the  water  balance  of  the  mammalian  organism. 

Thyoid  and  parathyroid  deficiency  studied  in  an  extensive 
series  of  male  and  female  rats  was  found  to  produce  a  definite 
tendency  to  anhydremia  in  the  central  nervous  system,  blood, 
and  skeletal  system.  This  is  attributable  to  the  lowered  nutri¬ 
tional  level  brought  about  by  these  conditions,  rather  than  to  a 
direct  or  specific  influence  of  glandular  activity  on  water  balance. 
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THE  EFFECTS  OF  TESTICULAR  SUBSTANCE 
IMPLANTATIONS  ON  GLYCOSURIA 

L.  L.  STANLEY,  M.D. 

SAN  QUENTIN,  CALIFORNIA 

Since  1918  experiments  have  been  carried  on  at  the  Cali¬ 
fornia  State  Prison  at  San  Quentin  with  the  engrafting  of  the 
testes  and  with  the  implantation  of  testicular  substance  in  pris¬ 
oners  confined  in  the  institution. 

In  some  w'ho  were  afflicted  with  diabetes  it  was  noticed  that 
there  was  a  diminution  and  in  some  cases  a  complete  disappear¬ 
ance  of  sugar  in  the  urine  following  one  or  more  testicular  sub¬ 
stance  implantations. 

One  patient,  age  67,  having  had  diabetes  for  nine  years, 
was,  on  February  8th,  1921,  six  days  after  entrance  to  prison, 
given  an  implantation  of  4.0  grams  of  fresh  goat’s  testes  under 
the  skin  of  the  abdomen.*  His  subjective  symptoms  improved 
and  he  felt  better  in  that  the  cramps  in  his  legs  were  fewer  and 
his  sleep  was  better.  On  IMay  25th,  he  received  a  second  tes¬ 
ticular  substance  implantation.  It  was  noted  that  the  urine 
following  this  had  a  moderate  amount  of  sugar,  no  quantitative 
test  having  been  made.  The  patient  was  transferred  to  Folsom 
Prison,  one  hundred  miles  distant,  in  August,  1921.  The  Resi¬ 
dent  Physician,  Dr.  J.  D.  Rogers,  made  the  following  urine  re¬ 
ports  : 

August  10,  1921 . No  sugar 

August  13,  1921 . Traces  of  sugar 

December  9,  1921 . No  sugar 

January  9,  1922 . No  sugar 

April  9,  1922 . Traces  of  sugar 

June  19,  1922 . No  sugar 

No  dietary  restrictions  had  been  made  and  at  Christmas  the 
patient  partook  of  holida.y  pastries  and  candies.  The  noteworthy 
observation  in  this  ease  was  that  the  patient  was  sugar  free  on 
dates  when  tests  w’ere  made  during  a  period  of  about  ten  months 
subsequent  to  subcutaneous  injections  of  teeticular  substance. 

A  somew'hat  similar  case  was  that  of  an  Italian,  age  51  years. 
He  had  had  diabetes  for  two  years  and  had  been  under  medical 

•The  technic  Is  described  In  this  Journal,  1922,  6,  787-794. 
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treatment  during  this  time  previous  to  his  entrance  on  December 
26th,  1923.  Daily  tests  of  his  urine  showed  sugar  ranging  from 
2.3  to  3.8  per  cent.  On  January  17th,  1924,  he  was  given  a 
testicular  substance  implantation.  The  amount  of  sugar  steadily 
decreased  and  at  the  end  of  sixteeen  days  none  could  be  found. 
A  second  implantation  was  given  June  8th,  a  third  on  August 
10th,  and  a  fourth  on  October  20th.  No  dietary  restrictions  were 
made,  the  food  being  the  same  before  the  implantation  as  that 
following.  Except  for  the  period  between  August  and  October 
when  he  ranged  from  one  to  four  per  cent,  with  an  occasional 
free  day,  there  was  no  sugar  in  the  urine  and  none  re-appeared 
during  the  period  from  October  20th,  1924  to  January  20th, 

1925,  when  the  patient  was  released. 

A  third  subject,  J.  M.,  age  65,  was  received  at  San  Quentin 
on  February  2nd,  1924,  with  a  diagnosis  of  diabetes  mellitus  of 
one  year’s  duration.  Daily  tests  of  his  urine  showed  2  per  cent 
sugar.  On  March  6th,  he  was  given  an  implantation  of  testicular 
substance.  By  March  11th,  the  sugar  had  disappeared  and  none 
was  found  again  until  June  4th.  His  dietary  was  the  same  as 
before  the  treatment. 

A  second  implantation  was  given  on  June  18th,  a  third  on 
August  8th,  and  a  fourth  on  September  25th.  No  sugar  was 
found  in  the  daily  examination  of  urine  from  September,  1924, 
until  February,  1925,  the  last  day  of  observation  of  this  man. 

Several  other  cases  were  observed  in  which  urinary  sugar 
disappeared  after  implantation;  the  majority  of  these  observa¬ 
tions  gave  the  impression  that  testicular  substance  influenced 
favorably  the  output  of  urinary  sugar. 

Criticism  was  directed  to  the  fact  that,  although  the  urine 
was  quantitatively  tested  daily,  the  food  intake  had  not  been 
measured. 

The  following  is  an  example  of  a  case  in  which  the  food  was 
carefully  weighed  from  September  26th,  1925,  to  February  28th, 

1926,  and  the  urinary  sugar  output  measured  daily. 

Patient  No.  41271-M.R.,  Jewish,  entered  San  Quentin  Prison 
September  10th,  1925.  He  gave  his  occupation  as  attorney  and 
age  as  40.  His  father  had  died  at  the  age  of  34  from  cause 
unknown.  His  mother  was  alive  and  well.  He  had  three  brothers 
and  one  sister.  He  was  married  but  had  no  children.  He  had 
had  gonorrhoea  in  1906  and  rheumatism  in  1920,  lasting  eighteen 
months.  In  1923  he  developed  diabetes  and  had  taken  sanitarium 
treatment  for  two  years  for  this  condition.  He  had  been  able 
to  have  sugar  free  urine  at  times  with  proper  diet. 

Physical  examination  showed  him  to  be  normal  except  that 
his  teeth  were  poorly  preserved,  poorly  kept  and  well  worn  down. 
His  blootl  pres.sure  was  110/60.  A  Wassermann  test  gave  nega¬ 
tive  flndings.  The  knee  jerk  was  sluggish  but  his  cremasteric 
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and  abdominal  reflexes  were  active.  He  weighed  152  pounds 
stripped.  He  complained  of  thirst,  hunger  and  frequent  urin¬ 
ation  as  well  as  pain  in  his  lower  lumbar  region.  The  soles 
of  his  feet  and  toes  had  itched  for  the  past  three  years.  He 
had  a  tic  consisting  of  shrugging  of  the  shoulders  when  slightly 
excited. 

A  urinary  test  showed  1.5  per  cent  of  sugar.  He  was  placed 
in  the  hospital  under  strict  observation  and  daily  computations 
of  the  sugar  was  made.  All  of  the  food  he  took  was  carefully 
measured. 

Chart  1  shows  the  amount  in  grams  of  fat,  protein  and  car¬ 
bohydrate  he  took  every  day  for  a  period  of  approximately  six 
months.  It  will  be  seen  that  before  the  first  testicular  implanta¬ 
tion  on  September  8th,  1925,  he  was  taking  approximately  150 
grams  of  carbohydrates,  the  same  of  proteins  and  70  grams  of 
fat.  With  this  diet  he  was  excreting  approximately  forty  grams 
of  sugar  daily,  as  shown  by  Chart  2. 

After  the  implantation  the  sugar  disappeared  completely 
from  the  urine  except  occasionally. 

A  second  gland  was  given  on  November  13th,  a  third  on  De¬ 
cember  7th,  and  a  fourth  on  March  4th,  1926. 

In  the  latter  part  of  November  the  diet  which  had  remained 
almost  constant  was  increased  until  he  was  taking  an  average  of 
over  200  grams  of  carbohydrate  and  during  the  Christmas  holi¬ 
days  and  subsequently  his  daily  consumption  of  carbohydrates 
amounted  to  over  400  grams  and  occasionally  as  much  as  1000 
grams  daily  without  the  appearance  of  sugar  in  the  urine. 

Chart  2  shows  the  days  on  which  sugar  appeared  together 
with  the  amount  of  urine  excreted. 

The  following  are  the  blood  sugar  findings: 


September  27,  1925 . 140.  mgm. 

October  13,  1925 . 115.  mgm. 

October  20,  1925 . 142.  mgm. 

October  24,  1925 . 115,  mgm. 

November  2,  1925.. . 120.  mgm. 

November  27,  1925 . 125.  mgm. 

January  5,  1926 . 175.  mgm. 

January  12,  1926 . 125.  mgm. 

January  17,  1926 . 115.  mgm. 

February  15,  1927 . 102.  mgm. 

February  26,  1927 .  93,  mgm. 

March  25,  1927 . 111.  mgm. 

April  8,  1927 . 123.  mgm. 

April  15,  1927 . 122.  mgm. 

April  22,  1927 . .133.  mgm. 

April  29,  1927 . 128.  mgm. 


CHART  1 
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May  6,  1927 . 125.  mgm. 

May  13,  1927 . 121.  mgm. 

May  20,  1927 . 114.  mgm. 

May  27,  1927.. .  97.  mgm. 

June  10,  1927 .  93.  mgm. 

June  24,  1927 .  92.  mgm. 


The  intensive  study  of  the  patient  was  discontinued  in 
March,  1926.  He  was  transferred  to  the  prison  general  mess 
where  an  abundance  of  carbohydrate  was  procurable.  He  was 
given  subsequent  testicular  substance  implantations  on  March 
4th,  1926;  August  19th,  1926;  February  3rd,  1927.  Numerous 
samples  of  urine  have  been  examined  and  at  no  time  has  sugar 
been  found.  The  patient  remains  well  and  has  no  complaint. 

These  few  cases  seem  to  indicate  that  in  some  instances  the 
output  of  sugar  in  the  urine  is  influenced  by  the  implantation 
under  the  skin  of  whole  testicular  substance  from  a  lower  animal. 


THE  INTERSTITIAL  CELLS  OF  LEYDIG  IN  THE 
HERMAPHRODITE  PIG 


A.  H.  DAVIS,  B.S.,  M.D. 
and 

GEORGE  T.  PACK,  B.S.,  M.D. 

From  the  Department  of  Pathology,  The  School  of  Medicine  of  the 
University  of  Alabama 
TUSCALOOSA 

OBSERVATIONS 

A  hermaphrodite  pig,  grown  to  maturity,  weighing  one 
hundred  and  eighty  pounds,  was  reported  to  us  by  the  meat 
inspector  at  the  local  abattoir.  The  general  appearance  of  this 
animal  resembled  that  of  a  sow,  but  there  was  one  noticeable 
external  genital  malformation,  namely,  the  ventral  labial  com¬ 
missure,  which  pointed  upward  rather  than  downward.  The 
meat  was  condemned  because  of  its  bearish  odor.  Fortunately 
we  were  able  to  secure  the  external  and  internal  genitalia  intact. 

Protruding  from  the  vulva  is  a  clitoris,  which,  when  un¬ 
sheathed,  is  two  inches  long.  It  is  spiral  in  shape  and  in  size 
and  configuration  resembles  a  rudimentary  penis. 

The  vagina  and  urethra  are  in  common  for  two  inches,  the 
common  channel  beginning  at  the  cervix  uteri  and  ending  in 
the  urogenital  orifice. 

The  uterus  and  cornua  appear  to  be  normal ;  the  lumen  is 
patent  throughout.  The  right  cornu  seems  to  be  continuous 
with  the  right  epididymis,  whereas  the  left  horn  terminates  in 
a  fallopian  tube  which  coils  around  the  left  testis.  Histological 
examination  of  the  uterus  reveals  a  normal  masculature  and  a 
mucosa  slightly  thickened.  The  epithelium  consists  of  a  single 
layer  of  columnar  cells.  The  tunica  propria  of  the  endometrium 
contains  many  glands,  which  are  in  a  resting  stage. 

The  single  fallopian  tube  is  on  the  left  side.  It  is  two 
inches  in  length  and  one-quarter  of  an  inch  in  diameter. 

On  the  antero-ventro-medial  surface  of  the  right  testis  is 
a  cystic  ovary  which  was  identified  by  histological  examination. 
Graafian  follicles  were  seen  in  the  substance  of  the  ovarian  tis- 
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•sue.  The  continuity  of  the  single  ovary  and  right  testis  justifies 
the  designation  ovotestis. 

The  epididymes  are  bilaterally  placed  and  are  closely  ap¬ 
posed  to  the  testes  as  in  the  normal  subject.  The  epididymis 


FtKuri'  One — i’liotoKraph  of  vonti-o-latoral  asi)ect  of  excised  genitalia  of  the 
liermaplirodite  pig. 


t.T-tfe 
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consists  of  the  characteristic  tubules  imbedded  in  a  loosely 
woven  stroma  of  connective  tissue.  The  lining  epithelium  is  of 
Ihe  tall,  ciliated  simple  columnar  type  with  elongated  ovoid 
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nuclei  and  finely  granular  cytoplasm.  At  the  base  of  the  cili- 
.^ted  cells  is  an  incomplete  layer  of  basal  epithelium,  the  ar¬ 
rangement  forming  a  pseudo-st ratified  type  of  epithelium. 

Accompanying  each  testis  is  a  pampiniform  venous  plexus. 
The  urinary  bladder  and  ureters  are  normal  in  structure  and 
location. 

The  testes  are  bilateral,  symmetrical,  intra-abdominal  or¬ 
gans,  placed  at  the  extremities  of  the  uterine  cornua.  They  are 
normal  in  shape  and  size  for  an  adult  boar.  Histologically,  each 
testis  is  encased  in  a  tunica  albuginea ;  septa  continuous  with  the 


KiKurt'  Two — Mterophotograph  of  tlio  opUIidymls  of  tho  hormaphi-odllo  i»lg. 
I.ow  power. 

capsule  divide  the  testis  into  its  usual  multipje  compartments. 
The  testicular  tubules  are  extremely  small  and  atrophic,  appar¬ 
ently  having  undergone  functional  and  anatomical  degeneration. 
The  germinal  cells  are  frecjuently  lacking  in  nuclei  and  the  cyto¬ 
plasm  is  almost  totally  replaced  by  large  fat  droplets.  The  most 
striking  and  significant  feature  in  the  structure  of  each  testis  is 
the  marked  abundance  and  hypertrophy  of  the  interstitial  cells 
(cells  of  Leydig)  which  compose  the  bulk  of  the  organ.  The 
problem  that  confronts  the  investigator  here  is  the  significance 
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of  the  preponderance  of  interstitial  cells  in  the  hermaphrodite 
testis  and  the  reason  for  the  asymmeti’v  in  distribution  of  the 
ovary  and  fallopian  tube. 


DISCUSSION 

The  gonads  of  the  hermaphrodite  pigs  usually  consist  of  an 
ovary  or  ovotestis  on  the  left  and  a  testes  or  ovotestis  on  the 
right.  The  ovarian  patch  on  the  testis  is  usually  on  the  ventro- 
antero-median  surface ;  from  this  fact  one  could  assume  that  the 
corresponding  part  of  the  embryonic  gonad  gives  rise  to  ovarian 
tissue  more  readily  than  the  remainder. 

Is  the  asymmetry  of  the  gonads  due  to  such  factors  as 
gjmandromorphism  or  some  difference  in  metabolism  between 
the  opposite  sides  of  the  body?  The  former  hypothesis  is  im¬ 
probable  because  of  the  frequency  of  the  male  element  on  the 
right.  Bond  reported  a  unique  occurrence  in  a  pheasant,  in 
which  each  tail  feather  was  male  on  one  side  and  female  on  the 
other — a  condition  w'hich  can  hardly  be  attributed  to  any  irregu¬ 
larity  in  sex  chromosome  distribution.  A  corresponding  asym¬ 
metry  of  the  accessory  reproductive  organs  usually  accompanies 
the  difference  in  the  gonads.  In  the  specimen  reported  here, 
however,  the  single  ovotestis  is  on  the  right,  whereas  the  single 
fallopian  tube  is  on  the  left.  Externally,  the  secondary  female 
characteristics  are  not  more  pronounced  on  one  side  than  the 
other.  In  some  hermaphrodite  animals  with  asymmetrical  devel¬ 
opment  of  the  gonads,  the  secondary  sexual  characteristics  may 
be  predominantly  male  on  the  right  if  the  testis  is  on  the  right 
and  vice  versa.  It  is  quite  evident  here  that  another  factor  be¬ 
sides  hormonal  stimulation  is  concerned,  because  hormones  are 
necessarily  distributed  to  both  sides  of  the  body.  When  both 
ovary  and  testis  are  present  and  functional,  there  is  presumably 
a  mutual  counterbalance  of  the  ovarian  and  testicular  hormones, 
thereby  removing  the  natural  inhibition  of  either  hormone  when 
acting  alone,  and  permitting  the  unknown  factor  to  determine 
the  asymmetry  of  development. 

With  the  anlagen  of  both  sexes  present,  some  stimulus  must 
foster  the  development  of  one  sex  with  the  concomitant  suppres¬ 
sion  of  the  other,  such  an  influence  being  exerted  at  a  critical 
period  in  the  evolution  of  the  sexual  elements.  A  retardation 
or  delay  in  this  stimulation  or  a  quantitative  or  qualitative 
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change  in  its  nature  may  permit  the  partial  or  complete  develop¬ 
ment  of  both  gonads  with  their  corresponding  accessory  and 
secondary  sexual  structures.  In  four  instances  out  of  seven  cases 
of  twins,  studied  by  Hughes,  in  which  there  were  inter-embry¬ 
onic  vascular  connections,  it  was  found  that  the  vascular  inter¬ 
communication  was  followed  by  abnormality  in  sex  equipment 
in  one  of  the  pair  (2).  A  similar  vascular  phenomenon  may  be 
present  in  the  hermaphroditic  pig;  witness  the  close  apposition 
of  the  ovary  to  the  testis. 

Let  us  assume  that  the  gonads  are  “double  organs”  in  whicli 
the  reproductive,  germ  cell  producing  elements  are  quite  dis¬ 
tinct,  although  intimately  intermingled  with  a  second  gonadal 
constituent,  an  endocrine  gland,  called  the  interstitial  cells  of 
Leydig.  Mo.st  writers  accept  the  interstitial  cells  as  responsible 
for  the  endocrine  secretion.  Histologically,  these  suggest  gland 
cells  because  of  their  large  size,  abundant  cytoplasm  and  fre¬ 
quent  granules,  which  appear  to  be  lipoidal  in  nature.  Students 
of  the  histogenesis  of  the  interstitial  cells  ascribe  their  origin  to 
the  hypertrophied  stroma  cells,  the  characteristic  connective  tis¬ 
sue  cells  of  the  ovary  and  testis,  the  cytoplasm  of  which  has  be¬ 
come  inerea.sed  and  within  which  appear  the  distinct  and  pecii- 
liar  granulation  and  lipoid  droplets.  The  hypertrophied  or 
exaggerated  size  of  the  eentrosphere  is  a  striking  feature  of  the 
interstitial  cell.  Probably  under  different  conditions  a  reversible 
reaction  might  take  place,  i.  e.,  stroma  cells  might  be  formed 
from  interstitial  cells. 

Considerable  circumstantial  evidence  indicates  that  there 
exists  a  reciprocal  balance,  a  parencba-stroma  interrelationship, 
of  such  a  nature  that  a  decrease  in  seminiferous  tubules  is  at¬ 
tended  by  an  increase  in  interstitial  cells  and  vice  ver.sa.  Ras¬ 
mussen  found  in  tbe  woodchnck  that  the  relation  between  the 
interstitial  cell  activity,  spermatogenesis,  breeding  period  and 
hibernation,  indicated  that  in  the  post-reproductive  period  there 
is  a  marked  hypertrophy  of  the  interstitial  cells  accompanying  a 
corresponding  decrease  in  size  of  the  seminiferous  tubules  with 
a  suspension  of  .spermatogenesis. 

Cryptorchidism,  congenital  or  experimental,  exhibits  an  in¬ 
crease  in  interstitial  cells.  Experiments  on  guinea  pigs  have 
been  carried  out  by  various  investigators,  and  especially  Moore, 
wherein  the  testes  were  confined  to  the  abdominal  cavity  with 
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the  blood  supply,  nervous  connections  and  vasa  deferentia  intact. 
In  conseciuence,  there  resulted  a  slow  but  complete  disorganiza¬ 
tion  of  the  germinal  epithelium  of  the  seminiferous  tubules. 
The  germinal  cells  became  unattached  and  escaped  into  the 
lumen  of  the  tubules.  Later  there  was  a  decrease  in  size  of  the 
tubules  and  an  increase  in  the  interstitial  cell  mass.  The  cause 
of  the  testicular  degeneration  in  these  cases  was  probably  the 
higher  temperature  within  the  peritoneal  cavity.  The  same 
cause  would  operate  in  the  testis  of  the  hermaphrodite  pig,  be¬ 
cause  both  of  these  intra-abdominal  organs  exhibited  the  atrophy 
of  the  general  elements  and  the  increase  in  interstitial  cells.  A 
condition  very  similar  to  the  cases  of  cryptorchidism  and  her¬ 
maphroditic  testis  can  be  brought  about  by  applying  heat  to  the 
testis  over  a  long  period  of  time  or  at  frequent  intervals  (6). 
Moore  ascribes  a  heat  regulating  function  to  the  scrotum.  This 
scrotal  function  is  found  to  be  necessary  not  onlj'  for  the  testis 
to  produce  mature  germ  cells,  but  even  to  retain  those  previously 
differentiated. 

Occlusion  of  the  vas  deferens  in  the  rabbit  does  not  lead  pri¬ 
marily  to  degeneration  of  the  germinal  epithelium  up  to  six 
months,  but  does  cause  the  epididymis  to  increase  to  three  to 
four  times  its  normal  size  (5).  This  enlargement  of  the  epi¬ 
didymis  causes  an  upward  displacement  of  the  testis  into  the 
inguinal  canal ;  this  location  is  the  most  probable  explanation 
for  the  interstitial  cell  hypertrophy  and  degeneration  of  the 
tubular  epithelium.  The  interstitial  cell  seems  to  express  an 
alteration  in  growth  and  metabolic  balance  between  parenchyma 
and  stroma. 

The  interstitial  cells  are  relatively  larger  and  more  abundant 
in  the  testes  of  tuberculous  patients  in  whom  there  is  consider¬ 
able  degeneration  and  a  general  infantile  condition  of  the  semi¬ 
nal  epithelium. 

Kingsbury’s  careful  studies  of  the  interstitial  cells  of  the 
ovary  of  the  cat  (elements  presumably  homologous  to  the  inter¬ 
stitial  cells  of  the  testis)  strongly  support  the  theory  of  the 
function  of  these  cells  as  absorbers  of  degenerating  and  disin¬ 
tegrating  material  (7).  In  the  ovai’y  many  of  the  oocytes  disin¬ 
tegrate.  In  the  immediate  vicinity  of  such  obcjdes  and  their 
follicles  the  interstitial  cells  contain  much  lipoid  debris.  Their 
presence  is  transitory  and  their  number  propoi’tional  to  the 
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abundance  of  degenerating  follicles.  This  observation  might 
suffice  to  explain  in  part  the  abundance  of  interstitial  cells  in 
the  testes  of  crypt  orchid  animals,  in  the  testes  of  woodchuck 
during  the  hibernating  phase  of  the  cycle  of  reproduction,  in 
the  testes  kept  at  too  high  a  temperature  for  too  long  a  time, 
and,  to  some  degree,  in  the  testes  of  the  hermaphrodite  pig. 

We  wish  to  express  our  appreciation  to  Dr.  Henry  Knower, 
Professor  of  Anatomy  in  the  University  of  Alabama,  and  to  Dr. 
Edgar  Beckham,  veterinary  surgeon,  for  the  assistance  they  ren¬ 
dered  in  the  study  of  this  specimen. 
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THE  EFFECT  OF  THYROID  EXTRACT  UPON  BODILY 
FUNCTION  IN  HYPOTHYROIDISM 
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The  administration  of  thyroid  extract  to  patients  with 
hypothyroidism  has  given  such  generally  satisfactory  results 
that  the  need  for  clinical  studies  of  its  effects  on  individual 
organs  and  their  functions  has  not,  until  recently,  been  ap¬ 
parent.  The  response  of  the  myxedemie  to  adequate  medica¬ 
tion  was  usually  so  satisfactory  that  “no  questions  were  asked.” 
With  improved  methods  of  diagnosis,  however,  an  increasing 
variety  of  symptoms  has  become  associated  with  thj’roid  hypo- 
function,  and  knowledge  of  the  effect  of  thyroid  extract  upon 
individual  functions  has  become  extremely  important. 

This  paper  represents  an  attempt  to  contribute  to  that 
knowledge  by  means  of  laboratory  and  clinical  studies  of  a  se 
ries  of  twenty-five  patients  with  definite  thyroid  failure  who 
have  been  under  treatment  during  periods  of  time  sufficient  for 
repeated  observation  of  the  changes  in  organic  function  which 
occurred  as  the  thyroid  lack  was  compensated.  The  effects 
studied  were  those  upon  weight,  nitrogen  metabolism,  pulse  rate, 
blood  pres.sure,  and  cardiac  function,  together  with  basal  me¬ 
tabolism. 

An  analysis  of  the  changes  of  basal  rate  in  the  entire  group 
of  patients  fails  to  show  any  exact  relation  between  the  initial 
magnitude  of  its  depression  and  the  amount  of  thyroid  extract 
required  to  raise  it  to  normal.  Thus,  in  one  patient  with  an 
initial  reading  of  — 34%  the  basal  rate  normalized  promptly 
with  a  dosage  of  three  grains  daily,  while  in  another,  with  an 
initial  rate  of  — 14%,  eight  grains  a  day  were  required  to  raise 
the  metabolic  rate  to  normal.  In  the  entire  series,  the  dosage 
has  shown  an  individual  variation  of  four  hundred  per  cent. 

The  reasons  for  this  discrepancy  are  not  clear.  Every  pa¬ 
tient  in  this  series  received  the  same  preparation  of  thyroid 
extract,  so  that  the  differences  in  dosage  cannot  be  explained 
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on  the  basis  of  varying  content  of  thyroid  substance.  Varia¬ 
tions  in  absorption  from  the  digestive  tract  may  be  a  factor, 
but  hardly  the  entire  cause  of  these  differences.  Neither  could 
they  be  explained  by  such  factors  as  weight,  sex,  age,  or  the 
presence  or  absence  of  myxedema.  The  subject  is  too  complex 
for  discussion  in  a  paper  of  this  nature,  but  from  the  clinical 
point  of  view  it  is  worth  while  emphasizing  the  fact  that  the 
amount  of  thyroid  extract  which  will  be  required  to  normalize 
tbe  basal  metabolic  rate  cannot  be  accurately  calculated  from 
the  magnitude  of  its  initial  depression.  Several  patients  in 
this  series  developed  mild  symptoms  of  overdosage  before  the 
basal  metabolic  rate  had  reached  normal.  Therefore  the  initial 
dose  must  be  small  enough  to  be  safe,  and  should  be  increased 
only  when  successive  determinations  of  the  metabolic  rate  show 
unsatisfactory  response  to  the  amount  which  is  being  admin¬ 
istered. 


riiart  1.  Showing  variations  in  weight  and  basal  metabolism  in  a  myxe- 
demic  over  a  jx-riod  ot  00  weeks.  The  dosage  of  thyroid  was  constant  during 
that  fs'rlod. 


In  the  majority  of  the  patients  in  this  series  it  was  neces¬ 
sary  to  diminish  the  dosage  slightly  when  the  basal  rate  reached 
normal.  It  -apparently  requires  less  thyroid  extract  to  main- 
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tain  normal  metabolism  than  is  necessary  to  raise  it  to  that 
level  when  it  is  depressed  by  thyroid  failure.  This  conclusion 
is  in  accord  with  the  findings  of  Sturgis  and  Whiting  (1). 

Because  of  its  effect  upon  basal  metabolism,  and  because 
myxedemic  patients  often  show  a  striking  initial  weight  loss 
under  treatment,  there  exists  a  general  impression  that  thyroid 
extract  possesses  a  specific  weight  reducing  property,  even  in 
patients  whose  overweight  is  not  coexistant  with  hypothyroid¬ 
ism.  The  observations  here  reported  do  not  support  this  the¬ 
ory.  Those  patients  in  the  series  who  were  myxedemic  showed 
a  marked  initial  loss  of  weight  as  the  myxedematous  deposits 
disappeared,  but  in  every  case  this  initial  loss  was  followed  by 
a  gain  in  weight,  with  the  result  that,  as  the  basal  metabolic 


Chart  2.  Showlnt;  weekly  variations!  in  basai  metaltoilsm  and  weight  in  a 
patient  with  thyroid  faiiure  but  without  demonsitrable  myxedema.  The  initial 
weight  loss  is!  much  lesis  in  the  myxedemic,  and  is  followed  by  definite  and  per¬ 
manent  gain.  The  dose  of  thyroid  extract  was  constant  during  the  period 
charted. 


rate  reached  normal,  the  weight  also  closely  approximated  the 
normal  value  for  the  individual  according  to  the  West  and 
Dreyer  Standards.  This  effect  is  illustrated  in  Chart  1. 

Those  patients  who  did  not  have  myxedema  w'hich  could 
be  demonstrated  clinically  showed  only  slight  initial  losses  of 
weight  under  treatment.  This  slight  loss  is  apparently  due  to 
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increased  elimination  of  water  from  the  body,  since  in  practi¬ 
cally  every  ease  it  was  accompanied  by  increased  urinary  out¬ 
put.  In  all  the  non-myxedemic  cases  in  this  series,  the  slight 
initial  weight  loss  was  followed  by  a  gain  in  weight  so  that  by 
the  time  the  basal  rate  had  reached  normal,  the  patients  weighed 
more  than  at  the  beginning  of  treatment.  The  changes  in 
weight  and  ba.sal  metabolic  rate  in  a  case  characteristic  of  this 
group  are  shown  in  Chart  2. 

The  results  obtained  in  this  series  otfer  no  evidence  in  sup¬ 
port  of  the  idea  that  thyroid  extract,  in  doses  adequate  to  main¬ 
tain  the  basal  metabolism  at  a  normal  level,  has  any  specific 
weight  reducing  property.  Only  when  the  dose  was  large 
enough  to  raise  the  metabolic  rate  above  the  upper  limits  of 
normal  was  there  any  progressive  and  maintained  reduction  of 
weight  in  the  cases  under  consideration.  The  weight  changes 
observed  indicate  that  thyroid  extract  will  dissipate  myxedema¬ 
tous  deposits,  and  w’ill  overcome  a  tendency  to  fluid  retention 
as  it  normalizes  the  metabolism  of  the  patient  with  thyroid 
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Chart  3.  Characteristic  changes  in  blood  pressure  and  basal  metabolism 
in  two  patients  with  thyroid  failure  under  thyroid  medication.  The  pressures 
rose  to  practically  normal  values  as  the  basal  metabolism  became  normal. 


hypofunction.  but  they  give  no  support  to  its  use  in  the  treat¬ 
ment  of  obesity  not  a.ssociated  with  that  condition,  and  strongly 
suggest  that  when  it  does  cause  reduction  of  w'eight  in  non- 
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thyroid  obesity,  it  does  so  by  producing  a  toxic,  not  a  physio¬ 
logic  effect. 

The  effect  of  thyroid  medication  on  blood  pressure  as  ob¬ 
served  in  this  group  of  patients  does  not  indicate  that  it  has 
any  specific  directional  influence  upon  arterial  tension.  In 
twenty  cases  there  was  definite  hypotension,  and  in  all  of  these 
the  blood  pressure  showed  higher  values,  when  the  basal  me¬ 
tabolism  had  reached  normal,  than  those  initially  observed. 
Examples  of  the  changes  observed  in  this  group  are  shown  in 
Chart  3. 

In  three  cases  definite  hypertension  was  present.  In  two 
of  these,  significant  reduction  in  blood  pressure  coincided  with 
the  production  of  normal  basal  metabolism  with  thyroid  ex¬ 
tract  ;  in  one  there  was  no  change  in  the  pressure.  Chart  4 
illustrates  tlie  changes  in  blood  pres,sure  and  basal  metabolic 
rate  in  a  patient  with  initial  hypertension. 


tn  H/emA’S 


Chart  4.  ShowiDK  fall  Id  hloud  pressure  to  normal  as  the  basal  metabolic 
rate  was  normalized  by  thyroid  extract.  The  patient  showed  no  demonstrabie 
myxedema. 


Two  patients  showed  normal  blood  pressure.  No  signifi¬ 
cant  change  occurred  as  the  result  of  thyroid  administration. 
It  appears,  therefore,  that  in  the  presence  of  thyroid  failure 
thyroid  extract  in  proper  dosage  has  no  specific  directional 
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effect  upon  blood  pressure,  but  that  under  its  influence  upon 
nutrition  in  general,  in  the  absence  of  organic  vascular  disease, 
arterial  tension  tends  to  return  to  normal. 

Another  effect  of  thyroid  extract  studied  in  this  series  of 
patients  was  that  upon  the  blood  chemistry.  It  has  long  been 
agreed  that  nitrogen  metabolism  is  disturbed  in  patients  with 
subnormal  thyroid  function,  but  the  effect  of  thyroid  medica¬ 
tion  on  the  nitrogen  retention  in  the  blood  has  not  been  thor¬ 
oughly  studied.  From  the  observations  in  the  series  here  re¬ 
ported,  it  appears  that  this  retention  tends  to  disappear  as  the 
basal  metabolism  is  normalized,  except  in  those  patients  in  whom 
arteriosclerosis  involving  the  kidneys  is  present.  Table  1  shows 
the  characteristic  changes  in  the  blood  chemistry  in  two  pa¬ 
tients  under  thyroid  medication.  It  will  be  seen  that  as  the 
basal  metabolic  rates  reached  normal  the  blood  nitrogen  values 
also  fill  to  normal. 


BUM)!)  CIIE.MICAL  CHANGES 


Case 

N.IW. 

Crea 

I’ric  Acid 

Basal  Halt 

1 

45 

16 

6.5 

— 34‘/r 

30 

10 

3.5 

—22% 

2 

42 

17 

3.5 

30 

15 

3.5 

+26% 

From  our  observations,  no  relation  between  nitrogen  reten¬ 
tion  and  blood  pressure  level  in  hypothyroidism  can  be  estab¬ 
lished.  The  results  tabulated  in  Table  1  Avere  obtained  in  pa¬ 
tients  both  of  whom  had  initial  hypotension  which  rose  to  prac¬ 
tically  normal  levels  as  the  nitrogen  retention  in  the  blood  was 
eliminated.  The  change  in  blood  pressure  is  not  the  direct  re- 
.sult  of  the  changes  in  blood  chemistry;  both  are  evidences  of 
the  normalization  of  body  function  by  thyroid  medication.  From 
the  clinical  standpoint,  neither  abnormally  high  nor  abnor¬ 
mally  low  blood  pressure  is  a  contraindication  to  such  medica¬ 
tion  in  thyroid  failure.  Either  high  or  low  pressure  may  be 
expected  to  approximate  normal  under  its  influence  if  no  or¬ 
ganic  vascular  disease  is  present. 

More  important  than  its  effect  upon  blood  pressure  and 
blood  chemistry  is  the  effect  of  thyroid  extract  upon  the  heart. 
It  is  generally  believed  that  thyroid  failure  produces  brady¬ 
cardia  and  that  thyroid  extract  possesses  a  specific  acceleratory 
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effect  upon  the  pulse  rate  proportionate  to  its  effect  upon  the 
metabolic  rate.  A  study  of  Chart  5  shows  that  while  these 
relations  of  pulse  to  metabolic  rate  are  true  in  the  main,  a 
large  number  of  exceptions  to  the  rule  are  encountered.  For 
example,  one  patient  with  a  Tiasal  metabolic  rate  of  — i9%  had 
a  pulse  rate  of  71  per  minute,  while  in  another  with  a  basal 
rate  of  +26%  the  pulse  rate  was  72  per  minute.  In  neither 
j)atient  was  any  cardiac  disease  demonstrable. 
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t'hart  Showing  the  relation  of  pulse  rate  and  l>asar  metabolic  rate  in 
141  observations.  I’ulse  rate  Is  the  average  determined  during  estimation  of 
basal  metalM>lism.  The  metalwlic  rates  are  plotted  on  the  ordinates,  the  pulse 
rates  on  the  ul>selssae. 


No  eonvincing  explanation  of  these  variations  from  the 
general  rule  exists,  and  a  discussion  of  theories  would  not  h? 
profitable.  Studies  with  the  electrocardiograph  are  being  car¬ 
ried  on  in  our  clinic  with  the  purpose  of  answering  this,  among 
other  (inestions,  and  a  detailed  report  will  appear  later.  At 
present  it  is  sufficient  to  empliasi/e  the  fact  that  a  normal  or 
accelerated  pulse  rate  does  not  preclude  a  coexisting  hypo- 
metaholism  due  to  thyroid  failure.  The  pulse  rate  is  fully  as 
dependent  upon  the  condition  of  the  heart  itself  as  upon  the 
metabolic  rate,  and  there  is  a  convincing  amount  of  t'vidence 
that  cardiac  function  is  often  seriously  disturbed  by  thyroid 
insufficiency  (2,  3,  4,  5),  though  Fahr’s  observations  on  “myxe- 
d<‘ma  heart”  have  not  been  confirmed  by  other  observers  (4,  6). 
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In  this  series,  five  patients  showed  definite  evidence  of  disturbed 
cardiac  function.  In  three,  it  consisted  of  frequent  premature 
beats  and  dyspnoea  on  mild  exertion;  in  two,  pain,  anginal  in 
character,  produced  by  slight  exertion ;  in  one,  attacks  of  par¬ 
oxysmal  tachycardia.  Contrary  to  the  general  ideas  upon  this 
subject,  the  cardiac  condition  of  all  these  patients  was  benefited 
by  thyroid  medication. 

In  order  to  explain  the  effect  of  thyroid  extract  on  the 
heart  in  hypothyroidism,  a  brief  consideration  of  the  effect  of 
thyroid  failure  upon  that  organ  is  necessary.  Means  (3)  has 
shown  that  in  myxedema  the  cardiac  output  per  systole  may  be 
reduced  to  50  per  cent  of  the  normal.  Thacher  and  White  (2)  re¬ 
port  that  with  the  electrocardiograph  the  myxedemic  heart 
shows  the  same  changes  that  characterize  the  findings  in  myo¬ 
cardial  exhaustion.  Whether  myxedema  be  present  or  absent, 
thorough  examination  of  the  heart  in  hypothyroidism  elicits 
signs  and  symptoms  of  impaired  cardiac  efficiency  in  the  ma¬ 
jority  of  instances,  without  bringing  to  light  evidence  of  organic 
heai*t  disease.  Moreover,  in  the  absence  of  organic  disease  such 
signs  and  symptoms  either  disappear  entirely  or  are  greatly 
benefited  after  bodily  metabolism  and  nutrition  have  been  main¬ 
tained  at  the  normal  level  for  a  period  of  w’eeks  or  months 
by  the  proper  amomit  of  thyroid  extract.  In  short,  the  evidence 
is  convincing  that  in  the  majority  of  instances,  symptoms  of 
abnormal  cardiac  function  in  hypothyroidism  are  due  to  dis- 
turl)ed  nutrition  or  nervous  control,  or  both,  and  are  secondary 
to  the  thyroid  failure  and  not  to  organic  heart  disease,  except 
in  a  small  minority  of  patients.  Since,  however,  the  interfer¬ 
ence  with  cardiac  function  may  be  as  severe  in  the  former  as  the 
latter,  care  must  be  exercised  in  giving  thyroid  extract  to  the 
patient  with  evidences  of  deranged  cardiac  function,  for  serious 
or  even  fatal  results  have  followed  its  administration  under 
such  conditions  (7). 

A  study  of  the  effect  of  thyroid  extract  on  the  cardiac 
function  of  the  patients  in  the  series  here  reported  show's  that 
as  a  rule  the  pulse  is  accelerated  and  the  blood  pressure  raised 
pari  passu  with  the  basal  metabolic  rate,  but  that  the  heart’s 
response  to  increased  demand  is  not  greatly  increased  until  gen¬ 
eral  nutrition  has  been  maintained  at  normal  for  a  period  of 
weeks  or  months.  In  other  words,  administration  of  thyroid 
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extract  causes  an  increase  in  both  the  work  done  by  the  heart 
and  in  its  nutrition,  but  the  former  begins  earlier  and  for  a 
time  increases  faster  than  the  latter.  If  due  allowance  is  not 
made  for  this  sudden  increase  in  work,  the  symptoms  of  cardiac 
insufficiency  may  be  greatly  increased,  but  if  the  general  ac¬ 
tivity  of  the  patient  is  curtailed  during  the  period  required  for 
the  normalization  of  general  and  cardiac  nutrition,  marked 
diminution  or  entire  disappearance  of  the  symptoms  resiilts, 
provided,  of  course,  organic  damage  be  absent. 

One  of  our  patients  found  that  her  premature  beats  and 
sense  of  faintness  were  markedly  increased  by  even  small  doses 
of  thyroid  extract  if  she  carried  on  her  usual  activities,  so  that 
it  was  impossible  to  give  enough  to  normalize  her  basal  metabo¬ 
lism  without  producing  a  disturbing  aggravation  of  her  symp¬ 
toms  of  cardiac  insufficiency.  When,  however,  she  was  put  to 
bed,  it  was  possible  to  increa.se  the  dosage  to  an  amount  which 
rapidly  brought  her  basal  metabolic  rate  to  normal  without  pro¬ 
ducing  any  increase  in  cardiac  symptoms.  After  the  metabo¬ 
lism  and  general  nutrition  had  remained  normal  for  three  weeks, 
gradual  return  to  her  usual  activities,  without  change  in  the 
dosage  of  thyroid  extract,  caused  no  increase  in  the  cardiac 
symptoms.  For  the  past  six  months  they  have  been  entirely 
absent,  and  repeated  examinations  have  failed  to  detect  any 
abnormality  of  cardiac  rhythm.  Similarly,  in  the  patients  with 
anginal  pain,  a  sharp  curtailment  of  aetivity  was  neces.sary 
during  the  period  of  adjustment  to  normal  bodily  nutrition  and 
energy  elaboration,  but  normal  conditions  once  established,  grad¬ 
ual  return  to  accustomed  activities  was  not  accompanied  by 
return  of  symptoms. 

From  the  evidence  at  hand,  it  seems  clear  that  thyroid  ex¬ 
tract  has  two  rather  distinct  effects  upon  the  heart  in  hypo¬ 
thyroidism.  One  is  the  inerease  in  work  prodiiced  by  the  medi¬ 
cation.  This,  as  evidenced  by  tbe  changes  in  pulse  rate  and 
blood  pressure,  takes  place  before  tbe  second  effect — improve¬ 
ment  in  nutrition — has  been  realized,  and  time  is  required  for 
the  benefit  to  nutrition  to  become  sufficient  to  compensate  for 
the  increase  in  work  done.  On  this  basis,  the  apparently  para¬ 
doxical  effects  of  thyroid  extract  become  logical,  and  the  neces¬ 
sity  for  absolute  control  of  the  patient  w'ith  severe  cardiac  symp¬ 
toms  during  its  administration  becomes  evident. 
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Such  control  consists  in  a  complete  and  careful  examina¬ 
tion  of  the  patient’s  cardiovascular  system  before  thyroid  medi¬ 
cation  is  begun ;  in  the  use  of  small  initial  dosage ;  in  adequate 
curtailment  of  the  patient’s  activities;  and  in  frequent  exam¬ 
inations  of  the  patient,  supplemented,  when  possible,  by  deter¬ 
minations  of  the  basal  metabolic  rate  as  often  as  they  seem  likely 
to  show  significant  changes.  Repeated  electrocardiographic 
studies  are  not  as  a  i‘ule  essential,  but  may  furnish  valuable 
evidence  concerning  the  level  of  cardiac  function.  Changes  in 
the  records  are  often  well  marked  before  pulse  rate  or  the 
usual  methods  of  examination  show  any  characteristic  effect  of 
the  medication  (Chart  6). 
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Chart  7.  ShowinK  t.vploal  accpleration  of  pulse  rate  as  basal  metabolism 
rises  to  normal  In  a  patient  with  hypothyroidism  under  thyroid  medication. 


The  pulse  rate,  especially  in  patients  with  cardiac  disturb¬ 
ances,  is  not  in  our  experience  a  reliable  index  of  changes  in 
the  basal  metabolic  rate  during  the  period  in  which  it  is  rising 
to  normal.  While  changes  in  the  pulse  rate  usually  parallel 
those  in  the  basal  metabolic  rate,  there  are  too  many  excep¬ 
tions  to  this  rule,  even  though  the  heart  is  organically  sound, 
to  justify  confidence  in  the  pulse  rate  as  a  reliable  guide  to 
clianges  in  metabolism  until  repeated  observations  have  made 
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clear  the  relation  of  the  two  in  each  individual  patient.  Chart  7 
shows  the  characteristic  parallelism  between  pulse  rate  and 
basal  metabolic  rate  during  thyroid  medication;  Chart  8  shows 
inversion  of  the  iisual  pulse  reaction ;  and  Chart  9,  the  failure 
of  the  pulse  rate  to  give  any  indication  of  considerable  changes 
in  basal  metabolic  rate. 
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Chart  8.  Showln};  fall  of  pnUe  rate  to  normal  as  basal  metabolic  rate 
rises  to  normal  in  a  patient  with  hypothyroidism  under  thyroid  medication. 

SUMMARY 

In  conclusion,  the  following  facts  .seem  established  from  the 
study  of  the  cases  here  reported: 

1.  Thyroid  extract  in  non-toxic  amounts  has  no  specific 
action  in  reducing  body  weight,  except  as  it  dissipates  myxe- 
demie  deposits  and  causes  the  elimination  of  abnormal  aceumu- 
lations  of  fluid.  By  its  effect  on  nutrition  it  frequently  causes 
a  gain  in  weight  as  basal  metabolism  becomes  normal.  Progres¬ 
sive  loss  of  body  weight  as  a  result  of  its  administration  is,  as 
a  rule,  a  toxic  effect.  Its  use  as  an  aid  in  reducing  weight  in 
patients  with  normal  thyroid  function  is  therefore  illogical, 
and  either  inefficient  or  dangerous. 

2.  Its  effect  upon  blood  jiressure  in  hypothyroidism  indi¬ 
cates  that  it  has  no  specific  directional  influence  on  vascular  ten- 
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sion,  but  that  through  its  influence  upon  nutrition  it  tends  to 
bring  either  high  or  low  blood  pressure  back  to  normal  unless 
prevented  by  the  presence  of  organic  vascular  disease. 

3.  Nitrogen  retention,  as  evidenced  by  increased  values 
for  the  nitrogen  fractions  in  the  blood,  is  corrected  by  thyroid 
extract  in  therapeutic  doses  when  the  retention  is  due  to  thy¬ 
roid  failure. 


t’hart  S).  ShowlDK  little  change  in  pulse  rate  while  the  basal  rate  rises 
to  normal  in  a  patient  with  hypothyroidism  under  thyroid  medication. 


4.  The  relation  between  depression  of  basal  metabolic  rate 
and  pulse  rate  is  not  constant.  While  bradycardia  generally 
accompanies  depression  of  the  basal  metabolic  rate  due  to  thy¬ 
roid  failure,  there  is  a  significantly  large  number  of  exceptions 
to  this  rule. 

5.  Changes  in  pulse  rate  are  not  reliable  criteria  of 
changes  in  basal  metabolic  rate  in  patients  with  hypothyroid- 
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ism  until  the  individual  relation  between  them  has  been  deter¬ 
mined. 

6.  In  therapeutic  doses,  thyroid  extract  in  hypothyroidism 
has  two  effects  upon  the  heart.  It  increases  its  work  promptly 
and  rapidly,  and  improves  its  nutrition  slowly.  Therefore, 
signs  of  cardiac  insufficiency  do  not  contraindicate  its  admin¬ 
istration  but  do  emphasize  the  need  for  care  in  its  use  and  ade¬ 
quate  curtailment  of  the  patient’s  activity  during  the  period 
of  readjustment  of  metabolism. 
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FURTHER  STUDIES  ON  TESTICULAR  GRAFTING 

W.  F.  BOUKALIK 
and 

'  R.  G.  HOSKINS 

From  the  Laboratory  of  Physiology,  Ohio  State  University 
COLUMBUS 

For  the  past  three  years  several  imnibers  of  the  Physiology 
Department  of  this  University  have  been  engaged  in  a  study 
of  the  influence  of  endocrine  factors  on  spontaneous  activity. 
Rats  have  been  used  as  the  experimental  animals.  The  activity 
has  been  recorded  by  means  of  revolving  cages  substantially  as 
described  by  Stewart  (1)  some  thirty  years  ago.  A  few  modi¬ 
fications  in  the  cages  have  been  made  as  described  by  Dur- 
rant  (2).  Among  the  most  clean-cut  results  secured  was  the 
marked  depression  of  activity  following  castration  (3). 

Numerous  attempts  have  been  made  by  means  of  grafting 
and  injections  of  various  testicular  extracts  to  ameliorate  the 
lethargy  (4).  With  one  or  two  suggestive  exceptions  the  re¬ 
sults  have  been  completely  negative.  Smith  (5)  has  recently 
repctrted  that  the  effects  of  hypophysis  extirpation  can  be  cor¬ 
rected  by  daily  administration  of  fresh  grafts  of  this  organ. 
It  was  hojied  that  the  same  method  might  be  utilized  in  cas<‘ 
('f  testicular  deficiency  to  restore,  at  least  in  some  degree,  the 
activity  of  the  animal.  In  the  studies  herein  reported  seven 
senile  male  white  rats  and  eight  castrated  rats  four  or  five 
months  old  were  xised.  ^laterial  for  the  grafts  was  obtained 
from  vigorous  young  male  rats  w’eighing  about  130  grams  each. 
At  this  stage  of  development  activity  is  near  its  maximum  and 
hence  the  glands  are  presumably  at  the  height  of  their  hormone 
l>roduction.  The  material  was  taken  from  the  donors  with  asep¬ 
tic  technic.  The  tunica  vaginalis  was  removed  together  with  a 
long  coiled  artery  that  permeates  the  tissue  beneath  the  tunica. 
The  soft  pulpy  mass  was  then  placed  in  a  sterile  recording 
syringe  from  which  it  was  ejected,  following  the  Stanley  method 
t6),  into  the  recipient.  The  grafts  were  placed  successively 
in  four  different  sites  under  the  skin  of  the  belly  and  within 
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the  scrotum  on  the  two  sides.  At  first  0.2  ce.  was  implanted 
in  each  animal  three  times  a  week.  This  proving  inefficaeious, 
0.1  cc.  was  used  each  day  for  two  weeks.  Again  after  securing 
negative  results,  for  the  next  week  the  daily  dosage  was  in¬ 
creased  to  0.2  cc.  The  following  week  the  dosage  was  increased 
to  0.4  cc.  Needless  to  say,  antiseptic  technic  in  making  the  injec¬ 
tions  was  followed  throughout.  In  accordance  with  the  experi¬ 
ence  of  most  other  observers  the  material  injected  soon  became 
necrotic  but  was  resorbed  in  practically  all  cases  without  any 
discharge  to  the  surface. 

With  one  exception  the  activity  of  the  animals  was  not  per¬ 
ceptibly  affected  either  during  the  period  of  the  grafting  or  for 
two  weeks  afterward.  In  one  remai*kable  instance,  however,  a 
senile  animal  that  was  averaging  only  about  200  revolutions  a 
day  for  ten  days  preceding  the  experiment  and  throughout  the 
course  of  it  began  on  the  fifth  day  after  the  reception  of  the 
last  graft  to  show  a  remarkable  increase  in  activity.  For  the 
next  w’cek  the  daily  revolutions  were:  7000,  6000,  2700,  520(i. 
9200,  44,600  and  29,000,  respectively.  On  the  eighth  day  the 
animal  died  after  having  made  only  500  revolutions.  In  the 
study  of  hundreds  of  animals  under  various  conditions  only  one 
other  case  at  all  comparable  to  this  has  been  seen.  This  was 
a  fi'male  which  for  a  brief  period  showed  a  somewhat  similar 
degree  of  excessive  activity.  Both  cases  might  perhaps  not 
unfairly  bo  characterized  as  acute  mania.  In  case  of  the  fernab* 
no  cause  for  the  phenomenon  could  be  determined.  In  view  of 
the  paucity  of  the  data,  speculation  as  to  the  reason  for  tb“ 
remarkable  result  in  the  case  of  the  male  jiist  referred  to  woul.l 
he  unprofitable.  The  finding,  however,  would  seem  to  justify 
a  further  extension  of  the  grafting  experiments. 

Although  the  outcome  of  the  experiments  as  regards  the 
main  point  at  is.sue  was  disappointing,  a  few  collateral  observa¬ 
tions  were  made  which  indicate  that  the  grafts  were  not  en¬ 
tirely  without  effect.  As  is  well  known,  the  hair  coat  of  senile 
rats  becomes  coarse  and  scrawny  and  often  acquires  a  brownish 
discoloration.  In  the  senile  animals  involved  in  this  study  a 
quite  obvious  improvement  of  the  hair  coat  was  noted.  The  hair 
became  nner  and  the  discolored  hairs,  to  a  considerable  extent, 
were  displaced  by  a  fine  silky  white  growth.  At  the  end  of  the 
investigation  the  experimental  animals  were  placed  with  their 
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controls  in  honsing  cages.  In  general  the  animals  that  had  re¬ 
ceived  the  grafts  gave  the  impression  of  being  more  alert  and 
vivacious  than  their  controls. 


SUMM.\RY 

The  activity  of  eight  castrated  young  male  albino  rats  and 
(tf  seven  senile  males  was  determined  by  the  revolving  cage 
method.  For  a  period  of  five  weeks  the  animals  received  re¬ 
peated  implantations  of  fresh  rat  testicle  material.  One  senile 
animal  showed  a  remarkable  augmentation  of  activity  five  days 
after  the  last  implantation.  The  other  animals  showed  no 
significant  increa.se.  The  hair  coat  of  the  .senile  group  became 
softer  and  whiter.  Both  groups  when  returned  to  the  housing 
cag(*s  seemed  mon*  alert  than  their  controls. 
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FURTHER  OBSERVATIONS  ON  THE  DEPRESSOR 
SUBSTANCE  IN  LIVER  EXTRACT* 


THEO.  C.  BURNETT 

From  the  Spreckels  Physiological  Laboratory  of  the  University  of 
California 

Because  of  the  very  unpleasant  notoriety  that  has  come  to 
the  writer  through  the  sensational  reports  of  the  daily  press,  it 
seems  desirable  to  make  it  clear  that  his  interest  in  the  depressor 
action  of  liver  extract  is  primarily  physiological.  As  far  as  the 
clinical  use  of  liver  extract  for  the  relief  of  hypertension  is  con¬ 
cerned,  it  is  in  the  hands  of  Macdonald  and  others,  and  the  prob¬ 
lem  of  the  writer  has  been  to  ascertain,  if  i)ossible,  whether  the 
depressor  effect  is  due  entirely  to  histamine  (and  cholin),  or 
whether  there  is  an  autocoid  secreted  by  the  liver  which  is  respon¬ 
sible  in  part,  at  least,  for  the  lowering  of  blood  pressure.  The 
statement  that  histamine  is  a  new  substance  discovered  by  the 
writer  is  absurd,  and  was  never  made  by  him.  In  a  previous 
communication  (1926)  some  evidence  was  given  for  concluding 
that  there  is  no  depressor  autocoid  secreted  by  the  liver,  unless, 
indeed,  histamine  (and  cholin)  be  so  regarded.  The  present 
paper  is  the  result  of  an  attempt  to  apply  the  method  used  by 
Sharpey-Shafer  and  Macdonald  (1926)  to  separate  the  depressor 
substance  of  tbe  pituitary  from  the  pressor  substance,  in  a 
further  effort  to  discover  a  specific  secretion. 

Fresh  liver  was  p\it  through  a  meat  grinder,  spread  on  glass 
plates  and  dried  at  60°-70°  C.  It  was  kept  in  a  dessic'ator  over 
sulphuric  acid  until  needed.  Weighed  amounts  were  ground  to 
a  fine  powder  and  extracted  with  absolute  alcohol  in  a  Soxhlet’s 
apparatus  for  twelve  hours.  The  alcohol  was  evaporated,  leav¬ 
ing  a  fatty  mass  of  dark  brown  color.  The  liver  residue  after 
extraction  in  the  Soxhlet  apparatus  was  again  extracted  with 
isotonic  Ringer’s  solution,  in  concentrations  varying  from  10 
per  cent  to  20  per  cent  in  different  experiments.  These  extracts 
were  filtered  and  treated  with  ferric  oxide  to  remove  the  pro¬ 
teins.  These  solutions  will  be  referred  to  as  solution  “A.”  The 

♦Tlu'  oxitonsos  of  this  rosoarrh  wore  met  h.v  a  );rant  from  the  Board  of 
Itesearch  of  the  Unlverslt.v  of  ('allfornla. 
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alcoholic  extracts  were  made  up  in  10  per  cent  solutions  with  hot 
Ringer’s  and  the  fat  filtered  off.  These  are  solution  “B.”  In 
addition,  liver  was  extracted  with  petroleum  ether,  then  with 
absolute  alcohol,  and  the  same  procedure  as  above  followed.  The 
petroleum  ether  fraction  in  10  per  cent  solution  is  solution  “C.” 

Dogs  were  used  in  most  cases.  The  blood  pressure  was 
taken  from  the  left  carotid  artery,  and  the  injections  were  made 
into  the  internal  jugular  of  the  right  side.  The  following  pro¬ 
tocols  are  illustrative: 

December  29,  1926.  Dog,  13  kgm.  Under  morphin  and  ether 
anesthesia  the  initial  blood  pressure  was  144  mm.  Hg.  After  intra¬ 
venous  injection  of  5  cc.  solution  “B,”  blood  pressure  fell  to  102  mm.; 
after  solution  “B,”  10  cc.,  blood  pressure  fell  to  94  cc.  Solution  “A” 
proved  inert  in  all  quantities. 

January  21,  1927.  Dog,  20  kgm.  Under  morphin  and  ether 
anesthesia  the  initial  blood  pressure  was  130  mm.  Hg.  Under  intra¬ 
venous  injection  of  1  cc.  solution  “B”  (extracted  with  ether  instead 
of  absolute  alcohol),  blood  pressure  fell  to  94  mm.;  after  solution 
“B”  as  above.  3  cc.,  pressure  fell  to  70.  As  a  control  0.1  mgm.  his¬ 
tamine  caused  blood  pressure  to  fall  to  70  mm.  Solution  “A”  was 
inert  in  all  quantities. 

January  29,  1927.  Dog,  10  kgm.  Under  morphin  and  ether 
anesthesia  the  initial  blood  pressure  was  150  mm.  Hg.  After  intra¬ 
venous  injection  of  1  cc.  solution  “B,”  blood  pressure  fell  to  134  mm.; 
after  solution  “B,”  3  cc.,  pressure  fell  to  110  mm.  Solution  “C" 
proved  inert  in  all  quantities,  as  did  solution  “A.” 

These  experiments  have  been  repeated  many  times,  using 
fresh  liver  as  well  as  dried,  and  the  results  have  been  the  same 
in  all  cases.  It  is  obvious,  therefore,  that  this  method  fails  to 
reveal  a  specific  autocoid  having  a  depressor  action  on  the  circu¬ 
lation.  admitting,  of  course,  that  such  an  autocoid  might  he 
soluble  in  absolute  alcohol. 

To  recapitulate,  the  blood  pressui'e  curves  after  the  injec¬ 
tion  of  liver  extract  are  identical  with  those  after  the  injection 
of  histamine  (and  cholin)  in  the  dog.  The  skin  reaction  of  liver 
extract  is  the  same  as  that  of  histamine,  the  wheals  being  indis¬ 
tinguishable.  The  reaction  of  smooth  muscle  to  liver  and  ta  his¬ 
tamine  is  the  same.  Direct  observation  of  the  capillaries  of  the 
cat’s  ear  shows  the  same  reaction  to  liver  extract  as  to  histamine. 
The  effects  of  liver  extract  and  of  histamine  on  the  heart  are 
similar.  Uhemieal  analysis  shows  tlie  presence  of  histamine  and 
cholin. 

On  the  other  hand,  the  clinical  observations  of  Macdonald 
(1926)  and  others,  show  a  more  prolonged  fall  of  blood  pressure 
after  the  injection  of  histamine,  or  histamine  and  cholin,  and 
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this  has  led  to  a  lurking  suspicion  that  there  is  some  other  de¬ 
pressor  substance  in  the  liver  extract,  than  histamine  (and 
eholin).  Physiologically  it  would  seem  superfluous  for  the  liver 
or  any  other  organ  to  secrete  a  hormone  for  regnlating  the  blood 
pressure,  when  there  is  already  present  a  delicate  nervous  and 
physical  mechanism  for  its  regulation.  ^lay  it  not  he  that  the 
process  of  manufacture  has  in  some  way  altered  the  histamine 
(and  eholin)  in  such  a  way  as  to  make  its  effects  more  lasting, 
and  that  we  are  in  reality  dealing  with  a  pharmaceutical  prepa¬ 
ration  rather  than  with  a  substance  per  se  elaborated  by  the 
liver?  In  view  of  all  the  facts  this  would  seem  to  he  a  logical 
explanation,  and  it  in  no  way  detracts  from  the  usefulness  of 
liver  extract  in  the  treatment  of  essential  hypertension.  That 
usefulness  is  being  weighed  in  the  balance  by  the  clinicians,  and 
so  far  it  seems  not  to  he  wanting  in  suitable  cases. 
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IOWA  CITY 

On  the  basis  of  Engelbach’s  (I'l  conclusions  that  hypopitui¬ 
tarism  suggests  an  increased  carbohydrate  tolerance,  John  (2^ 
has  diagnosed  from  the  blood  sugar  curve  test  a  co-existing  dia¬ 
betes  mellitus  or  prediabetic  state  in  five  women  with  clinical 
pituitary  dystrophy ;  characteristic  findings  were  a  high  renal 
threshold  for  glucose.  However,  Howard  (3)  has  postulated  “a 
decreased  sugar  tolerance  in  pituitary  disease  e-xcejit  in  the 
later  stages  when  the  pars  intermedia  has  been  destroyed  by 
pressure  or  invasion  when  increased  sugar  tolerance  is  to  be  ex¬ 
pected.”  Janney  and  Henderson  (4)  and  more  recently  ^Major 
(5)  regard  an  abnormal  sugar  tolerance  curve  solely  as  an  indica¬ 
tion  of  endocrine  disturbance.  Since  certified  cases  of  pituitary 
tumor  associated  with  long  continued  polyuria  show  the  pos¬ 
terior  lobe  of  the  pituitary  gland  to  be  invariably  involved  by 
the  process  (Kennaway  and  ^lottram.  61.  characteristic  disturb¬ 
ances,  of  sugar  metabolism  might  be  e.xpected  in  diabetes  insipi¬ 
dus.  Accordingly,  we  have  studied  a  number  of  cases  of  this 
condition  with  this  point  in  view.  A  survey  of  the  literature  (7) 
indicates  that  changes  in  the  sugar  curve  in  diabetes  insipidus 
have  been  somewhat  neglected  as  compared  with  other  pituitary 
disturbances.  In  this  paper,  we  present  sugar  curve  data  in 
seven  cases  of  diabetes  insipidus  (one  with  co-existing  diabetes 
mellitus),  two  cases  of  habitual  polydipsia  and  polyuria,  and  of 
four  normal  subjects  who  drank  water  in  excess  just  before  and 
during  the  tests. 

In  an  earlier  paper,  Gibson  and  Martin  (8)  gave  100  gm.  of 
glucose  in  a  case  of  diabetes  insipidus ;  blood  sugars  before  and 
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two  hours  after  the  sugar  was  given  were  93  ingm.  and  92  nigiii. 
respeetively  by  Benedict’s  picric  acid  method.  This  was  a  se¬ 
vere  case  with  a  urine  output  of  about  25  liters  a  day.  In  a 
metabolic  study  of  a  patient  with  diabetes  insipidus,  Rabinowitch 
(9)  ran  a  double  sugar  curve  test  (Hamman  and  Hirschman, 
10  ).  giving  100  gm.  of  sugar  at  8  a.  m.  and  again  at  12  m. ; 

hourly  blood  sugars  were  125,  206,  168,  120,  . ,  196,  162,  126, 

one  plus  qualitative  tests  for  sugar  being  obtained  for  urine 
specimens  voided  the  first  and  second  hours  after  each  ingestion 
of  glucose.  Major  (5)  mentions  a  ease  of  diabetes  insipidus  with 
a  fasting  blood  sugar  level  of  138  ingm.  and  a  value  of  157  mgm. 
at  the  end  of  four  hours.  Two  subjects  of  diabetes  insipidus 
(one  recovered)  included  in  John’s  (11)  series  of  glucose  toler¬ 
ance  tests  show  low  or  normal  curves  Lawrence  and  Hewlitt 
(12')  ran  a  glucose  tolerance  test  with  blood  sugar  determinations 
on  both  ai’terial  and  venous  samples  on  a  young  man  with  dia¬ 
betes  insipidus  given  50  gm.  of  glucose  by  mouth  and  0.75  cc.  of 
pituitrin  15  minutes  before  the  test ;  their  figures  show  a  rather 
flat  curve  for  the  control  with  a  slightly  higher  peak  after 
pituitrin. 

The  patients  which  we  have  studied  all  received  50  gm.  of 
glucose  by  mouth  after  a  15  hour  fast  e.xcept  Subject  1,  who 
received  100  gm.  We  have  established  50  gm.  of  glucose  for 
sugar  curves  on  adults  for  our  routine  tests  for  the  i)ast  thri'e 
years.  There  is  seldom  nausea;  removal  of  the  ga.stric  contents 
at  the  end  of  two  hours  in  a  series  of  cases  has  shown  that  all 
of  the  glucose  leaves  the  stomach  in  that  time,  and  this  amount 
of  glucose  given  intraduodenally  gives  essentially  a  similar 
curve  (Magers).  Pituitrin  was  admini.stered  hypodermically 
or  by  nasal  spray  (Blumgart,  13),  as  indicated  in  Table  1. 
Blood  sugars  were  on  capillary  blood  from  the  finger  tip  by  the 
procedure  of  Boyd  and  Gibson  (14),  samples  w’ere  taken  at  half 
hour  intervals.  It  may  be  said  that  in  the  three  years  we  have 
been  using  this  technique,  we  have  not  observed  the  abrupt 
variations  in  sugar  curves  recently  reported  by  Gilbert,  Schnei¬ 
der  and  Bock  (15). 

Of  the  seven  subjects  with  diabetes  insipidus,  six  have 
shown  a  markedly  inereased  and  a  persisting  high  blood  sugar 
curve  of  the  type  found  in  diabetes  mellitus.  Sugar  appeared 
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in  the  urine  in  only  one  of  the  five,  and  then  in  small  amounts; 
this  ease  is  that  of  a  diabetic  with  a  eo-existing  diabetes  insi|)i- 
dus.  The  remaining  case  (Case  6).  that  of  a  patient  with  a 
fasting  blood  sugar  of  124  mgm.,  shov\-s  a  variation  of  only 
8  mgm.  for  the  first  two  hours,  then  dropping  to  100  mgm.  at 
2.5  hours,  certainly  an  increased  tolerance.  We  have  earlier 
data  on  Subject  5;  a  test  with  100  gm.  of  glucose  (Dee.  6,  1923) 
induced  a  blood  sugar  of  500  mgm.  at  3  and  3.75  hours  with 
sugar  in  the  urine  for  the  third  and  fourth  hours. 


TABLE  I 

Blood  Sugar  Curves  in  Diabetes  Insipidus  Cases 


Case 

— Bl. 
0.0 

SUK. 

0.5 

rriKm 

1.0 

p.  c 

1 .5 

af  half  hrs. — 
2.0  2  5  ;{.() 

Cnne  vol. 

s»p.  KT. 
1  2 

hrs. 

3 

Remark.^ 

1 

E.  H. 

100 

210 

251 

250 

30S 

.305 

1002 

3.50 

1(X_)2 

Glucose  100  iiin. 
2-10-1923. 

m.  19 

102 

180 

240 

221 

224 

8.5 

1008 

.5.5 

1011 

Pituitrin,  hy|)o. 
2-14-1923, 

2 

M.W. 

SO 

140 

190 

149 

140 

I.5S 

13S 

18.50 

1001 

Urine  for  3  hrs, 
9-0-1925. 

f.  15 

3 

I.  J. 

172 

208 

280 

311 

3.35 

.3:50 

.306 

D.  mellitus.  Urine  siu;. 

1  plus.  1-18-1926. 

f.  69 

165 

223 

311 

340 

342 

320 

;J07 

75 

1«X)6 

175 

1003 

210 

1002 

Pituitrin,  nasal  spray. 
2-1-1926. 

136 

182 

258 

311 

2S0 

179 

145 

360 

1001 

no 

1002 

330 

1001 

Insulin,  units  20. 
5-14-1926. 

136 

243 

311 

330 

342 

3.50 

360 

55 

1009 

45 

1011 

40 

1012 

Pituitrin.  hypo. 
5-17-1926.  Urine  sue.  tr. 

130 

223 

262 

311 

324 

:i62 

377 

220 

1(K)1 

80 

1001 

470 

1001 

Urine  suK.  tr. 

.V20-1926 

4 

J.R. 

145 

290 

323 

262 

200 

143 

140 

250 

1003 

no 

1001 

Sareoma,  orbit. 
1-27-1926. 

m.  64 

119 

262 

254 

205 

150 

136 

110 

■5.5 

1008 

100 

1006 

1001 

Pituitrin,  nasal  spray. 
1-29-1926. 

5 

A.  I.. 

155 

172 

2.54 

311 

290 

280 

249 

.3:10 

iixn 

5'20 

1001 

Syphilis. 

1-19-1926. 

f.  46 

186 

2.39 

324 

336 

311 

.300 

280 

25 

1015 

40 

1016 

55 

1020 

Pituitrin.  hypo. 
4-24-1926. 

138 

155 

202 

255 

260 

270 

21.5 

.320 

1002 

260 

1004 

250 

1001 

Insulin,  units  15. 
4-29-1926. 

6 

H.  O. 

124 

127 

125 

119 

122 

100 

315 

1004 

125 

1006 

20.5 

1005 

12-13-1924. 

I.  11 

7 

H.  C. 

115 

198 

162 

133 

111 

102 

96 

1150 

1(X)1 

1.500 

1000 

1140 

1000 

6-18-1926. 

m.  27 

120 

179 

190 

1.30 

123 

76 

74 

70 

1020 

65 

1020 

40 

1015 

Pituitrin,  hypo. 
6-21-1926.  Sugar,  tr. 

105 

158 

155 

128 

86 

79 

86 

215 

1005 

190 

1006 

80 

1002 

No  pituitrin. 

6-23-1926. 

Partial  or  complete  control  of  the  polyuria  with  pituitrin 
has  little  or  no  influence  on  the  blood  sugar  curve  in  cases 
of  low  glucose  tolerance.  Of  four  of  our  cases,  two  (1  and  4) 
show  a  lowered  course  and  two  (3  and  5)  a  contrary  effect. 

Two  habitual  excessive  water  drinkers  gave  curves  similar 
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in  character  to  those  of  the  five  subjects  of  diabetes  insipidus, 
above  mentioned  (Table  2).  These  were  differentiated  from 
true  diabetes  insipidus  eases  by  absence  of  nycturia  with  early 
morninp:  specimens  normal  in  color  and  concentration.  Control 
of  the  polyuria  with  pituitrin  and  by  restricting  the  fluid  in¬ 
take  before  and  during  the  test  res\ilted  in  essentially  normal 
curves  for  the  one  case  studied  (Case  8). 

TABLE  II 


Blood  Sugar  Curves  in  Habitual  Polydipsia  and  in  Normal 
Subjects  Drinking  Excessive  Amounts  of  Water. 


Case 

— Bl. 
0.0 

sug. 

0.5 

mgm. 

1.0 

p.  r 

1.5 

.  at  half  hrs. — 
2.0  2.5  3.0 

Urine  vol. 

sp.  gr. 
1  2 

hre. 

3 

Remarka 

8 

F.  S. 

136 

234 

290 

249 

179 

143 

123 

300 

1000 

350 

1003 

100 

1001 

Psychoneuroais.  Urine 
Bug.  tr.  1-28-1926. 

m.  30 

86 

125 

172 

132 

127 

105 

69 

25 

1024 

30 

1020 

35 

1018 

Pituitrin,  hypo. 
2-1-1926. 

119 

134 

1.37 

133 

71 

119 

123 

58 

1013 

80 

1006 

30 

1015 

Water  withheld. 
2-6-1926. 

9 

G.McW. 
{.  44 

121 

213 

311 

213 

120 

83 

93 

380 

1001 

490 

1001 

220 

1001 

Mastitia. 

2-5-1926. 

10 

R.  G. 

129 

234 

223 

140 

93 

94 

119 

475 

1001 

750 

1001 

600 

1001 

Normal  subject. 
2-5-1926. 

m.  44 

95 

155 

129 

117 

75 

77 

86 

60 

1012 

140 

1008 

50 

1012 

Control  exp. 

2-24-1926. 

11 

W.  S. 

121 

194 

119 

81 

88 

93 

105 

100 

1010 

215 

1003 

60 

1012 

Normal  subject. 
2-19-1926. 

m.  53 

127 

137 

126 

104 

84 

106 

104 

Control  exp.  3-6-1926. 

12 

H.  D. 

103 

140 

123 

102 

88 

103 

93 

190 

1003 

775 

1000 

570 

1001 

Normal  subject, 
2-17-1926. 

m.  26 

70 

145 

105 

74 

56 

52 

55 

750 

1001 

850 

1001 

350 

1001 

2-24-1926. 

13 

E.M. 

119 

198 

172 

102 

119 

109 

84 

1120 

1001 

1120 

1001 

480 

1001 

Normal  subject. 
5-4-1926. 

f.  28 

110 

155 

120 

123 

77 

102 

96 

Control  test. 

The  effect  of  excessive  water  intake  on  the  sugar  curve  was 
then  studied  in  four  normal  individuals  (Table  2)  who  were 
instructed  to  drink  two  glasses  of  water  on  arising  and  a  glass 
every  half  hour  thereafter  until  the  test  was  completed.  Two 
of  the  subjects  (10  and  13)  show  a  distinct  lowering  of  tolerance 
with  blood  sugar  curves  which  roke  rapidly  but  have  dropped 
to  the  fasting  level  in  two  hours;  a  third  (11)  gave  a  single 
high  spike  at  the  half  hour  (a  polyuria  was  not  well  estab¬ 
lished),  and  the  fourth  (12)  had  a  normal  result  in  two  trials, 
though  at  different  levels. 

High  renal  thresholds  obtain  for  the  habitual  and  experi¬ 
mental  water  drinkers  just  as  for  subjects  of  diabetes  insipidus. 
Traces  of  sugar  were  found  in  Case  8  only. 
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Insulin  was  administered  15  minutes  before  glucose  was 
given  to  subjects  3  and  5.  While  the  whole  sugar  curves  were 
lowered  as  a  result,  a  very  diminished  tolerance  was  still  evi¬ 
dent.  In  view  of  a  suggested  antagonistic  action  of  insulin  and 
pituitrin  (13)  a  much  more  pronounced  effect  would  be  expected 
from  insufficiency  of  the  posterior  lobe. 

The  presence  of  co-existing  diabetes  mellitus  and  diabetes 
insipidus  in  one  of  our  patients  w’arrants  a  further  discussion 
of  this  case.  We  have  found  only  one  reference  in  the  litera¬ 
ture,  a  case  reported  by  Lauter  and  Hiller  (16)  in  which  the 
highest  blood  sugar  was  but  128  mgm.  per  cent.  A  summary  of 
the  clinical  findings  in  our  case  follows: 

Case  3.  Mrs.  I.  J.,  age  69  was  admitted  to  this  service  first  on 
September  18,  1923.  She  complained  of  weakness,  loss  of  weight  from 
180  to  118  pounds,  polyphagia,  polydipsia,  and  polyuria  with  gly¬ 
cosuria,  and  an  attack  of  blindness  with  gradual  onset  and  recovery. 
Her  blood  pressure  was  116/68,  and  blood  drawn  for  a  Wassermann 
test  was  negative.  Her  urine  for  the  first  day  of  management  had 
a  specific  gravity  of  1.020,  2.3  percent  of  sugar  with  a  total  output 
of  45  gm.  on  a  diet  with  a  glucose  value  of  79  gm.  Her  blood  sugar 
the  second  day  of  management  was  357  mgm.  She  responded  in  the 
usual  way  to  a  restricted  dietary  regime,  becoming  sugar-free  on 
the  fifth  day  and  with  a  blood  sugar  of  128  mgm.  2  hours  after 
breakfast  on  the  seventh  day.  Her  urine  volume  ranged  from  1800 
to  4300  cc.  with  specific  gravities  of  1.002  to  1.005  after  she  was 
desugarized.  From  her  history,  laboratory  findings,  and  with  an  or¬ 
dinary  response  to  diabetic  management,  a  diagnosis  of  diabetes 
mellitus  is  unquestioned.  Blood  uric  acid  and  urea  nitrogen  were 
normal.  Ophthalmological  examination  gave  no  reason  for  the  blind 
spell  reported,  but  the  patient  showed  an  asteroid  hyalitis  which 
still  obtains. 

On  the  sixteenth  day  the  urine  volume  suddenly  more  than 
doubled  and  blood  sugar  rose  to  200  mgm.  The  daily  amounts  of 
urine  ranged  from  6  to  almost  9  liters  a  day.  Insulin,  30  (old) 
units  a  day  was  without  effect  on  the  polyuria  when  given  with 
additional  carbohydrate  for  three  days.  After  ten  days,  the  urine 
volume  dropped  to  about  4  liters  daily,  specific  gravity  1.003;  and 
with  15  units  of  insulin  a  day,  the  blood  sugar  fell  to  111  mgm. 
Insulin  therapy  was  discontinued,  the  polyuria  further  diminished, 
specific  gravities  from  1.007  to  1.013  are  in  her  record,  and  she  was 
discharged  on  a  maintenance  diet  with  a  blood  sugar  of  120  mgm. 
on  Novemberi  9,  1923. 

The  patient  was  again  admitted  to  our  service  February  16, 
1924  for  observation.  Her  urine  was  free  from  sugar;  volumes  from 
1300  to  2650  and  specific  gravities  of  1.005  to  1.013  are  noted.  Blood 
sugar  on  admission  was  227  mgm.,  but  this  dropped  to  125  mgm. 
with  hospital  management,  and  the  patient  was  discharged  March 
4th,  1924  on  a  slightly  increased  diet. 

She  was  unable  to  carry  out  dietary  control  satisfactorily  at 
home  and  returned  to  the  hospital  on  June  25,  1924.  On  the  first 
full  day  of  management  on  a  maintenance  diet,  the  urine  volume 
was  1400  cc.,  specific  gravity  1.016,  urine  sugar  0.95  percent  and 
13.8  gm.,  with  a  blood  sugar  of  454  mgm.  The  urine  contained  traces 
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of  sugar  until  the  tenth  day,  blood  sugars  remained  high,  urine 
volumes  were  not  excessive  and  specific  gravities  of  sugar-free  urine 
were  as  high  as  1.017.  A  basal  metabolic  rate  determination  at  this 
time  was  minus  4  percent. 

She  was  admitted  for  the  fourth  time.  May  1,  1925  with  small 
amounts  of  sugar  in  the  urine,  but  with  the  polyuria  reestablished. 
The  urinary  sugar  cleared  up  under  dietary  management,  blood 
sugars  remained  high,  182  mgm.,  when  given  15  units  of  insulin  a 
day  after  desugarization  of  the  urine  without  insulin.  The  polyuria 
was  partially  controlled  with  pituitrin  given  by  nasal  spray.  The 
patient’s  skull,  when  x-rayed,  was  normal  except  for  an  increase  in 
density  1  cm.  in  diameter  and  6  cm.  above  the  sella. 

She  has  been  admitted  three  times  during  the  past  year  with  a 
polyuria  of  from  4  to  6  liters  daily  and  characteristically  low 
specific  gravities.  Courses  of  insulin  treatment  with  special  reference 
to  checking  the  polyuria  (17)  continue  ineffective;  the  use  of 
pituitrin  by  nasal  spray  keeps  her  volume  excretion  within  com¬ 
fortable  limits. 


SUMMARY 

Five  out  of  six  subjects  of  diabetes  insipidus  have  re¬ 
sponded  to  a  glucose  tolerance  test  with  blood  sugar  curves  of 
a  diabetes  mellitus  type,  but  with  high  renal  thresholds  for 
glucose.  The  curve  was  not  influenced  consistently  when  the 
polyuria  was  controlled  with  pituitrin ;  two  curves  were  slightly 
higher  and  two  somewhat  lower. 

One  subject  showed  an  abnormally  flattened  curve. 

One  subject  with  diminished  tolerance  exhibits  an  unques¬ 
tionable  diabetes  mellitus  as  well.  Insulin  lowered  the  curve 
in  this  case  and  in  one  other  case  tried,  but  diminished  toler¬ 
ance  is  still  pronounced. 

Two  habitual  water  drinkers  gave  high  persisting  blood 
sugar  figures  quite  similar  in  character  to  the  curves  in  the 
diabetes  insipidus  cases.  In  the  one  patient  further  studied, 
both  pituitrin  and  control  of  the  polyuria  by  limiting  the  fluid 
intake  resulted  in  normal  curves. 

Three  out  of  four  normal  subjects  who  drank  water  exces¬ 
sively  before  and  during  the  tests  showed  high  blood  sugar 
values  as  compared  with  control  curves,  though  the  figures  fell 
to  normal  or  below  at  the  end  of  two  hours.  An  increased  renal 
threshold  is  indicated  also. 

A  summary  of  the  history  of  the  subject  with  co-existing 
diabetes  insipidus  and  diabetes  mellitus  is  included. 
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Klinisches  Lehrbuch  der  Ixkretologie  und  Ixkretotherapie. 
Ed.  by  Gustav  Bayer  and  R.  von  den  Velden.  Pp.  423.  Leip¬ 
zig,  1927.  6.  Theim. 

The  book  represents  a  more  or  less  eonventional  text-book 
/treatment  of  the  subject  matter  of  endocrinology.  It  includes 
sev'eral  sections  by  different  authors. 

An  historical  introduction  by  Richard  Koch  occupies  12 
pages,  of  which  three  are  devoted  to  a  representative  bibliog¬ 
raphy. 

The  anatomy,  physiology,  pharmacology  and  pathology  of 
the  endocrine  organs  are  treated  by  Bayer  in  a  section  of  120 
pages.  It  is,  on  the  whole,  the  most  satisfactory  in  the  book, 
being  for  the  most  part  judicious  and  clear.  The  chief  defect 
of  the  chapter  is  the  reiteration  of  a  considerable  amount  of 
venerable  mythology  on  the  thymus  gland.  Two  dubious  state¬ 
ments  are  that  some  of  the  nerve  fibers  to  the  thyroid  gland  are 
certainly  secretory  and  that  pituitary  extract  is  a  powerful 
galactagog.  Among  the  numerous  commendable  features  is  the 
use  of  the  w'ord  “parasympathetic”  instead  of  the  confusing 
teutonism,  “autonomic.”  The  bibliography  comprises  twenty- 
five  citations,  mostly  synthetic  monographs  by  well  selected 
authorities.  Eight  of  these  are  non-German.  Whatever  may  be 
the  disadvantages  of  setting  forth  the  literature  at  third  hand, 
the  method  has  the  advantage  of  bringing  together  a  jury  of 
experts  on  the  subject  matter  treated. 

The  chapter  on  diagnosis  (22  pages)  by  Velden  includes  an 
interesting  summary  of  the  better  known  diagnostic  methods  and 
a  scheme  for  dealing  with  “constitutional”  data.  The  subject 
of  general  organotherapy  is  treated  by  the  same  author.  This 
chapter  is  rather  more  philosophic  than  practical. 

The  next  chapter  (55  pages),  on  typical  endocrine  pictures, 
is  by  Leo  Borchardt.  The  point  of  departure  for  the  section  on 
the  tiiyroid  is  Kocher’s  w’ell  known,  but  misleading  table  of  con¬ 
trasting  symptoms  of  hypo-  and  so-called  hyper-thyroid  ism. 
As  a  result  the  thyrotoxic  picture  is  rpiite  inadeouatelv  drawn. 
No  distinction  is  made  between  toxic  adenoma  and  exophthalmic 
goitre.  Neisser’s  “pioneer”  work  on  the  use  of  iodine  in  Grave’s 
disease  receives  some  attention  but  its  theoretical  significance  is 
missed.  In  this  connection  it  is  indicated  that  Plummer  and 
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Boothby  “of  Chikago”  have  also  contributed.  As  regards  the 
adrenals  it  is  noted  that  “Kowntree”  saw  some  good  results 
from  the  systematic  use  of  adrenal  preparations  in  Addison’s 
disease.  The  chapter  runs  on  in  safe  and  sane  channels  until 
the  subject  of  pluriglandular  syndromes  is  reached — on  which 
subject  one  man’s  guess  is  about  as  good  as  another’s.  The  chap¬ 
ter  concludes  with  a  bibliography  of  77  citations  including  one 
each  from  England,  France,  Italy,  Scandinavia  and  America. 

The  rest  of  the  book,  some  200  pages,  is  devoted  to  a  re¬ 
hashing  of  the  ordinary  subject  matter  under  the  captions :  endo¬ 
crine  “moments”  in  internal  medicine,  psychiatry  and  neurology, 
pediatrics,  and  various  other  of  the  recognized  medical  special¬ 
ties.  For  endocrinologists  this  arrangement  seems  stilted  and 
for  the  specialists,  rather  out  of  focus.  Of  these  chapters,  that 
by  Edwin  Schiff  on  pediatrics  appeals  as  most  worth  while,  per¬ 
haps  because  there  is  a  considerable  body  of  well  established 
data  common  to,  and  well  organized,  in,  the  two  fields.  Bernard 
Aschner’s  chapter  on  gjmecology  is  al.so  deserving  of  favorable 
comment.  His  bibliography,  incidentally,  is  one  hundred  per 
cent  pure  German. 

The  book  closes  with  an  index  of  20  pages. 

To  those  desiring  a  discussion  of  the  German  contributions 
to  endocrinology,  the  book  is  commended  as  well  balanced,  mostly 
sound,  easily  readable  and  entertaining.  Those  desiring,  how¬ 
ever,  a  picture  of  endocrinology  in  international  perspective 
might  well  look  further. 


Handbucii  der  inxeren  Sekretiox.  Ed.  by  IMax  Hirsch.  Vol. 

1,  Pt.  1,  Pp.  196.  Leipzig,  1926.  C.  Kabitzsch. 

According  to  the  prospectus  the  handbook  will  appear  in 
three  volumes  devoted,  respectively,  to  normal  and  pathological 
morphology,  normal  and  pathological  physiology  and  clinical 
pathology  and  therapy.  Each  section  will  be  made  up  of  several 
parts,  published  and  sold  separatelj*. 

Part  1  of  Volume  1  begins  with  an  introductory  section  of 
24  pages  by  the  Editor.  Judging  by  the  bibliography  it  consists 
largely  of  a  rehashing  of  historical  articles  by  other  German 
writers. 

The  next  section,  of  98  pages,  on  the  pancreas  is  by  G. 
Herxheimer.  It  might  well  serve  as  a  model  for  the  other  con¬ 
tributors  to'  the  handbook.  It  is  clearly  written,  concise  and 
broadly  based  on  the  world’s  literature.  The  illustrations,  most¬ 
ly  in  color,  are  noteworthy.  The  topics  treated  are:  normal 
morphology,  pathology  in  relation  to  internal  secretion,  transi¬ 
tional  relationship  of  zymogen  and  insular  tissue,  relationship  of 
the  pancreas  to  diabetes,  pancreatic  disorders  inducing  diabetes. 
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and  changes  in  other  organs  in  diabetes.  The  bibliography  in¬ 
cludes  800  or  more  citations  covering  the  outstanding  works 
appearing  in  English,  French,  German  and  Italian.  Modern 
bibliographic  style  is  for  the  most  part  followed,  though  now  and 
again  an  incomplete  citation  appears.  The  chapter  is  admirable 
throughout. 

The  volume  concludes  with  a  section  of  74  pages  by  W.  Lahm 
on  the  female  sex  organs.  This  takes  up  in  order  the  morpholog¬ 
ical  features  of  the  ovary,  uterus,  vagina,  clitoris,  placenta  and 
mammary  glands.  There  is  no  obvio\is  reason — and  no  adequate 
reason  is  supplied  in  the  text — for  the  inclusion  of  the  birth 
canal,  the  clitoris  and  the  mammae  as  endocrine  organs.  The 
broad  ligament  fortunately  was  omitted.  The  section  devoted  to 
the  ovary  is  the  most  extensive  and  the  best  of  the  chapter.  The 
normal  conditions  of  this  structure  in  the  embryonic,  infantile, 
adult  and  senile  epochs  is  discus.sed  together  with  ovarian 
changes  following  radiation,  choline  sterilization  and  hysterec¬ 
tomy  and  in  gynecological  diseases.  The  author  makes  a  rather 
feeble  excursion  into  physiologj'  to  discuss  the  effects  of  ovarian 
extracts.  The  significant  recent  work  on  this  topic  is  rather 
consistently  missed.  The  discussion  of  the  placenta  is  brief  but 
covers  rather  well  what  morphological  evidence  we  have  as  to  its 
possible  endocrine  function.  The  discussion  of  placental  ex¬ 
tracts  is  entirely  inadequate  and  out  of  place  in  this  chapter. 
The  bibliography  of  some  250  citations,  only,  is  far  from  credit¬ 
able.  Aside  from  a  few  original  articles  in  French,  the  material 
has  been  gathered  apparently  entirelj’’  from  German  sources, 
and  these  largely  abstract  journals.  The  citations  are  incomplete 
and  inconsistent  and  the  foreign  titles  often  garbled  into  Ger¬ 
man.  The  fact  that  so  important  an  authority  as  Marshal  is 
cited  only  at  second-hand  tells  much. 

The  handbook  promises  to  be  a  very  \iseful  addition  to  the 
literature  but  it  is  to  be  hoped  that  subsetinent  contributors  will 
realize  that  a  large  proportion  of  the  best  endocrine  work  has 
emanated  from  other  than  German  sources. 


Abstract  Department 


Variations  of  the  pH  of  the  blood  and  the  response  of  the  vascular 
system  to  adrenalin.  Burget  (G.  E.)  &  Visscher  (M.  B. ),  Am. 
J.  Physiol.  (Balt.),  1927,  81,  113-123. 

Levy  has  reported  that  stimulation  of  the  cervical  sympathetic 
results  in  augmented  reactions  to  repeated  doses  of  adrenalin.  This 
augmentation  disappeared  after  thyroidectomy.  Upon  further  inves¬ 
tigation  of  this  phenomenon  Burget  and  Visscher  found  that  in  the 
pithed  cat,  when  the  artificial  respiration  is  constant,  small  intra¬ 
venous  injections  of  adrenalin  do  act  with  progressively  increasing 
effectiveness,  but  only  provided  the  pH  of  the  blood  is  rising.  The 
secretion  of  the  thyroid  plays  no  part  in  this  reaction.  Such  in¬ 
creasing  responses  to  adrenalin  are  not  due  to  the  drug  sensitizing 
the  sympathetic  nervous  system.  The  adrenalin  response  of  the 
vascular  system  of  the  pithed  cat  may  be  made  to  vary  at  any  time 
by  varying  the  pH  of  the  blood.  From  pH  6.9  to  8.0  the  response 
progressively  increases.  The  most  effective  means  of  varying  the 
pH  within  this  range  is  by  varying  the  amount  of  air  carried  to 
and  from  the  lungs.  Acidosis  caused  by  acids  other  than  carbonic 
is  not  overcome  by  increased  aeration,  nor  do  animals  showing 
such  acidosis  give  increased  responses  to  repeated  injections  of 
adrenalin.  The  increased  response  seems  to  be  due  either  to  an 
increased  irritability  of  the  sympathetic  nervous  system  because  of 
an  increase  in  the  pH  of  the  blood,  or  to  the  possibility  that,  as 
the  pH  of  the  blood  rises,  adrenalin  is  oxidized  more  rapidly  and 
completely  and  thus  constitutes  a  stronger  stimulus  at  its  seat  of 
action,  the  irritability  of  the  myoneural  junction  remaining  con¬ 
stant. — R.  G.  H> 

Kidney  function  in  adrenal  insufliciency.  Hartman  (F.  A.).  Mac- 
Arthur  (C.  G.),  Gunn  (F.  D.),  Hartman  (W.  E.)  and  MacDon¬ 
ald  (J.  J.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  244-254. 

Blood  changes  have  been  followed  in  adrenalectomized  cats, 
some  of  which  survived  more  than  35  days.  Details  are  presented 
for  four  animals.  There  was  increase  in  the  blood  solids.  The 
blood  sugar  fell  in  the  later  stages,  reaching  as  low  as  50  per  cent 
of  the  normal  at  death  in  some  individuals.  The  calcium,  creatl- 
nin  and  uric  acid  in  the  blood  were  slightly  above  normal.  The 
acid-soluble  phosphates  of  the  blood  were  considerably  higher  than 
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normal  in  the  later  stages.  The  hlood  urea  increased  and  this 
increase  to  some  extent  ran  parallel  with  the  loss  of  appetite  and 
other  symptoms.  The  ingestion  of  liver  caused  a  marked  increase 
in  blood  urea  and  an  exacerbation  of  the  symptoms.  The  anatomi¬ 
cal  changes,  which  appeared  rather  constantly,  were:  purplish  dis¬ 
coloration  of  the  gums,  hemorrhages  in  the  thymus,  general  hy¬ 
peremia  of  the  internal  organs  and  an  accumulation  of  large  quan¬ 
tities  of  lipoid  substances  in  the  tubuli  contorti. — R.  G.  H. 

On  the  transplantation  of  the  guinea  pig  suprarenal  and  the  func¬ 
tioning  of  the  grafts.  Jaffe  (H.  L. ),  J.  Exper.  M.  (N.  Y.),  1927, 
45,  587-594. 

The  author  removed  the  right  suprarenal  in  22  young  guinea 
pigs  and  transplanted  it  immediately  into  the  abdominal  muscles. 
Before  transplantation  the  gland  was  cut  into  8  to  16  sections.  The 
epinephrine-containing  tissue  was  dissected  away,  after  which  the 
cortical  tissue  was  washed  in  physiological  saline  solution  before 
transplantation.  The  latter  was  effected  by  the  introduction  of  the 
sections  into  small  pockets  made  in  the  muscle.  Three  to  7  weeks 
later,  the  left  suprarenal  was  removed.  The  animals  were  then 
observed  over  periods  varying  from  3  to  276  days,  at  the  end  of 
which  the  auto-transplants  were  studied  microscopically  in  serial 
sections.  While  many  of  the  animals  died  from  suprarenal  insuf¬ 
ficiency,  those  that  survived  were  maintained  in  good  condition. 
The  auto-transplants  grew  to  fairly  large  size  and  were  found  to 
consist  of  normal  cortical  cells.  Most  of  the  homotransplants  showed 
evidence  of  degeneration. — I.  M. 

The  action  of  adrenalin  in  association  with  a  complete  diet  (Tier- 
experimentelle  Vntersuchungen  iiber  die  stolfwechsel-physiolo- 
gische  Wirkung  hestimmter  Hormone.  III.  Die  Wirkung  des 
.Adrenalins  bei  Verabfolgung  von  stofTlirh  und  kalorisch  voll- 
wertlger  Xahrung).  .Tunkersdorf  (P.)  &  Schuler  (H.),  Arch.  f. 
d.  ges.  Physiol.  (Berl.),  1927,  216,  549-554. 

The  most  marked  effect  is  an  almost  complete  disappearance 
of  muscle  glycogen  in  presence  of  high  liver  glycogen  content. 

— A.  T.  C. 

liipoid  metamorphosis  of  two  suprarenal  glands  with  melanoderma 
(Metamorphose  adipeuse  des  deux  capsules  surrenales  avec  me¬ 
lanoderma).  Loeper  (M.)  &  Ollivler  (J.),  Bull,  et  m6m.  Soc. 
m^d.  d.  hop.  de  Par.,  1926,  8,  312-316. 

The  authors  report  a  case  of  a  woman  31  years  old  with  typi¬ 
cal  symptoms  of  Addison’s  disease.  Autopsy  revealed  marked  in¬ 
volvement  of  the  adrenals  but  no  sign  of  tuberculosis.  The  adre¬ 
nals,  while  maintaining  their  form,  were  reduced  to  oily  masses. 
On  section  certain  areas  appeared  dense  and  a  little  darker  than 
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the  surrounding  tissue.  The  giand  on  the  left  side,  less  diseased, 
had  about  1  cm.  of  recognizable  gland  tissue.  After  hematoxylln- 
eosin  stain,  reddish  islands  of  fat  and  oll-like  areas  appeared  on 
the  border.  In  slightly  larger  sections,  hollowed  out  areas  were 
present  with  a  number  of  vacuolized  edges  which  blended  with  the 
cellular  lipoid.  These  cellular  islands  were  rather  homogeneous 
and  somewhat  translucent,  engulfing  one  another,  without  percep¬ 
tible  capillary  formation  or  formation  with  glomeruli  or  fasiculi. 
The  interior  of  the  islands.  Interspaces  and  peripheral  portions 
showed  no  evidence  of  sclerosis,  lymphatic  reaction,  infection,  case¬ 
ous  degeneration  or  giant  cells.  There  were  a  few  polymorpho¬ 
nuclear  leucocytes  and  ‘capillaries  or  blood  vessels  containing  a 
small  quantity  of  blood  and  in  only  one  place  some  lymphocytes. 
A  few  nerve  filaments  were  present  which  did  not  appear  in  the 
intact  lipoid  which  was  more  marked  in  the  right  gland  than  in 
the  left.  In  the  latter  some  adrenal  tissue  was  present  but  with¬ 
out  sclerosis,  infection  or  infiltration  of  any  sort.  It  was  con¬ 
cluded  that  this  adipose  evolution  of  the  glands  was  due  to  a  con¬ 
genital  malformation. — R.  C.  Moehlig. 

Calriflcation  of  the  suprarenal  glands  of  rats.  Marine  (D.),  J.  Ex- 
per.  M.  (N.  Y.),  1926,  43,  495-499. 

The  author  observed  calcification  of  the  suprarenal  cortex  in 
64  out  of  257  cats  examined.  This  was  more  commonly  seen  in 
young  than  old  animals.  The  only  etiological  agent  found  to  be 
of  Importance  was  distemper.  Attempts  at  production  of  similar 
calcification  by  means  of  diphtheria  toxin,  arsenic,  ethyl  chloride 
freezing,  ligation  of  blood  vessels  and  trauma  were  unsuccessful. 
It  has  not  been  found  following  other  types  of  infection  such  as 
chronic  pneumonia  or  wound  infections.  Bone  formation  did  not 
occur.  The  symptoms  referable  to  the  lesion  were  those  of  supra¬ 
renal  insufficiency.  In  a  series  of  328  dogs,  2,300  rabbits,  150  pigs, 
200  sheep  and  125  cattle  no  calcification  was  found.  Occasional 
cases  of  suprarenal  calcification  have  been  described  in  man. — I.  M. 

Duration  of  life  after  suprarenalectomy  in  cats  and  attempts  to 
prolong  it  by  injections  of  solution  containing  sodium  salts,  glu¬ 
cose  and  glycerol.  Marine  (D.)  &  Baumann  (E.  J.),  Am.  J. 
Physiol.  (Balt.),  1927,  81,  86-100. 

Eighteen  control  cats  from  which  both  suprarenals  were  ex¬ 
peditiously  removed  at  one  operation  survived  on  an  average  of 
5.3  days.  These  are  claimed  to  be  the  best  results  in  cats  yet 
secured.  (See  Hartman,  et  al.,  this  issue).  The  administration  of 
physiological  salt  solution.  Ringer’s  solution  and  isotonic  sodium 
acetate  solution  (49  cases)  increased  the  duration  of  life  to  about 
three  times  that  of  the  controls.  More  concentrated  solutions  of 
sodium  chloride  slightly  shortened  life  (4  cases).  Isotonic  glucose 
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and  glycerol  solutions  had  only  a  very  slight  life-prolonging  effect 
(12  cases).  It  may  be  concluded  from  these  studies  that  diuresis 
is  one  of  the  important  factors  determining  the  duration  of  life. 
When  the  loss  of  water  by  diuresis  is  compensated  for  by  an  addi¬ 
tional  intake,  life  is  prolonged,  and  if  not,  life  is  shortened.  There 
is  some  indication  that  the  loss  of  sodium  is  more  specific  than 
can  be  accounted  for  as  a  result  of  a  possible  acidosis.  The  au¬ 
thors  believe  that  all  the  results  of  adrenal  ablation  thus  far  ob¬ 
served  are  the  individual  details  of  a  more  fundamental  and  as  yet 
unknown  disturbance  in  nutrition  in  which  the  sympathetic  nervous 
system  is  primarily  concerned. — R.  G.  H. 

Kensibilit,v  of  rats  to  cold  after  adrenalectomy  (Sensibillte  au  froid 
des  rats  decapsales).  Marvel  (L.),  Rev.  Soc.  Argent,  de  biol. 
(Bs.  Aires),  1926,  2,  226-231. 

Three  groups  of  rats  were  studied — the  first  group  with  bilat¬ 
eral  adrenalectomy,  the  second  with  single  and  the  third  with  a 
sham  laparotomy  as  controls.  When  the  first  group  was  kept  for 
a  short  time  at  10”  to  15“  their  rectal  temperature  fell  to  34”,  but 
it  required  15  to  20  days  after  returning  them  to  a  temperature 
of  25“  to  restore  their  body  temperature  to  that  of  the  controls. 
When  all  were  placed  in  a  refrigerator  for  one  hour,  the  rats  adre- 
nalectomized  bilaterally  had  a  terminal  descent  more  marked  than 
the  singles  or  the  controls.  With  the  passage  of  time  the  rats 
became  less  susceptible  to  cold,  due  perhaps  to  hypertrophy  of  ac¬ 
cessory  adrenal  tissue. — E.  W.  E.  Schear. 

A  quantitative  comparison  of  eplnephrin  and  ephedrin.  Nadler  (J. 
E.),  J.  Pharmacol.  &  Exper.  Therap.  (Balt.),  1927,  30,  489. 

Using  the  chromatophores  of  the  squid  for  test  material,  the 
author  compared  the  potency  of  these  two  substances  in  antago¬ 
nizing  the  action  of  parathyroid  extract,  antuitrin,  postuitrin  and 
BaCU,  by  subcutaneous  injection.  The  minimum  effective  dose  of 
epinephrine  was  found  to  be  0.8  cc.;  of  ephedrin,  2  cc.  Epineph¬ 
rine  was  more  effective  in  antagonizing  all  substances  except  BaCU, 
in  which  case  ephedrin  was  nearly  10  times  as  effective. — C.  I.  R. 

Vagotropic  influence  of  adrenalin  (Ueber  die  vagotrope  Wirkung 
des  Adrenalins).  Smirnow  (A.  J.)  &  Schiroky  (W.  P.).  Ztschr. 
f.  d.  ges.  exper.  Med.  (Berl.),  1927,  55,  (1/2),  24-34. 

Observations  on  the  well-known  slowing  of  the  heart  after  in¬ 
travenous  epinephrin  injections.  After  transection  of  the  cord  in 
the  neck,  cardiac  slowing  was  obtained  from  epinephrin  before  the 
pressure  rose  from  its  initial  low  level  to  the  height  at  which  reflex 
slowing  ia  -believed  to  occur.  This  is  the  argunmnt  for  the  con¬ 
clusion  that  epinephrin  stimulates  the  vagus  center  directly.  Dogs, 
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cats,  and  rabbits  were  used,  but  the  phenomenon  was  observed  reg¬ 
ularly  only  in  dogs  and  not  at  all  in  rabbits.  A  preliminary  injec¬ 
tion  of  morphine  was  used  to  increase  the  tonus  of  the  vagus  center. 
Magnesium  is  antagonistic  to  the  vagotropic  action  of  epinephrin. 

— E.  E.  Nelson. 

X-rays  and  adrenalin  in  blood  (Action  des  rayons  X  sur  I’adr^- 
nalln^mie).  Zunz  (E.)  &  La  Barre  (J.),  Compt.  rend.  Soc.  de 
blol.  (Par.),  1927,  96,  126;  Abst.,  Physiol,  Absts.,  12,  173, 

By  a  cross-circulation  method  in  dogs  it  is  shown  that  irradia¬ 
tion  with  hard  x-rays  produces  a  release  of  adrenalin  from  the 
adrenal  gland. 

The  relationship  of  hypothalamus  centers  to  blood  pressure  and  in¬ 
ternal  secretion  (Ueber  Beziehungen  der  Hypothalamuszentren 
zn  Blutdruck  nnd  innerer  i^ekretion).  Karplus  (J.  P.)  &  Kreidl 
(A,),  Arch.  f.  d.  ges.  Physiol.  (Berl.),  1927,  215,  667-670. 

After  extirpation  of  the  pituitary  and  the  adrenals  the  effect 
of  stimulation  of  the  hypothalamus  centers  in  producing  a  rise  of 
blood  pressure  is  unaffected. — A.  T.  C. 

The  endocrines  in  epilepsy:  a  histological  study.  Schou  (H.  1.)  & 
Susman  (W.),  Brain,  (Lond.),  1927,  50,  53-59. 

Six  epileptics,  dead  from  various  causes,  were  examined  his¬ 
tologically,  though  all  the  glands  from  each  case  were  not  avail¬ 
able.  No  distinctive  lesions  of  the  gonads  were  seen.  If  the  cause 
of  death  was  an  acute  infectious  disease  the  thyroid  showed  the 
usual  acute  reaction,  but  otherwise  there  was  no  distinct  lesion. 
Active  degeneration  was  observed  in  one  gland,  and  in  another  a 
pronounced  fibrosis.  In  some  of  the  adrenals  a  picture  of  slow 
chronic  infiammation  was  seen.  All  of  four  anterior  pituitaries 
examined  showed  marked  enlargement.  In  both  adrenal  medulla 
and  anterior  pituitary  the  destructive  agent  especially  attacked  the 
chromaphil  cells.  Three  pancreases  showed  uniform  abnormality. 
Only  a  negligible  number  of  islets  showed  recognizable  signs  of 
degeneration,  but  abundant  hypertrophied  islets  occurred  and 
mitosis  in  islet  cells  was  frequently  seen.  All  the  external  para¬ 
thyroids  were  enlarged,  and  showed  abundant  oxyphilic  cells.  A 
corresponding  examination  of  endocrine  glands  from  patients  that 
had  died  from  the  common  prostrating  and  infectious  diseases 
showed  no  such  lesions. — A.  T.  C. 

The  therapeutic  action  of  roentgen  rays  on  glands  of  internal  sec're- 
tion  (Zur  Therapie  der  Driisen  init  innerer  Sekretion  in  der 
Roentgenologie) .  Wieser  (W.  F.),  Acta  Radiologica  (Stock¬ 
holm),  1926,  7,  646-674. 

The  results  of  x-ray  treatment  of  the  endocrine  glands  vary 
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considerably.  History  and  clinical  methods  of  investigation  give 
on  the  whole  no  information.  The  ferment  reaction  of  Abderhalden 
permits  determination  of  the  quantitative  function  of  each  indi¬ 
vidual  gland,  while  the  estimation  of  the  exchange  of  gases,  by 
help  of  the  information  gained  hy  the  former,  informs  us  about 
the  nature  of  the  disturbance.  With  the  aid  of  both  of  these 
methods  we  are  able  to  determine  which  gland  is  at  fault,  and 
what  dosage  is  required,  according  to  the  strength  of  the  reaction, 
or  at  least,  whether  an  overdose  or  an  underdose  has  been  given 
before  the  onset  of  clinical  symptoms.  In  addition,  we  can  clear  up 
the  relation  between  the  main  disease  and  adjunct  conditions.  The 
two  modifications  of  the  Abderhalden  method  are  the  refractometer 
of  Pregel  and  the  interferometer  of  Hirsch.  The  former  should  be 
used  only  when  little  serum  is  available,  while  the  latter  is  more 
precise.  The  methods  do  not  enable  one  to  establish  a  clinical 
diagnosis.  The  practical  results  of  32,000  investigations  on  580 
patients  and  the  subsequent  treatment  evolved  of  360  patients  may 
be  summarized  as  follows; 

Similar  results  are  obtained  with  patients  at  different  times 
when  the  degree  of  sickness  remains  the  same.  In  diseases  running 
a  definite  course  the  reaction  is  accurately  correlated  to  the  phase 
of  the  illness.  It  has  also  a  similar  relationship  to  the  clinical  condi¬ 
tion  and  to  the  result  simultaneously  obtained  from  the  exchange 
of  gases.  Similar  body  conditions  give  similar  reacations.  A  better  or 
worse  clinical  condition  corresponds  with  a  higher  or  lower  value 
of  the  reaction:  similar  clinical  conditions,  provided  the  cause  of 
the  disease  is  the  same,  give  similar  reactions.  The  therapy  founded 
upon  these  methods  of  investigation  gives  good  results  with  few 
exceptions  (only  4.8  percent)  in  mongolian  idiocy  and  other  types 
of  idiocy. 

The  author  explains  the  exceptions  by  claiming  that  they  occur 
in  conditions  present  in  addition  to  the  principal  disease  and  which 
affect  the  endocrine  system  hut  which  must  he  treated  later.  Good 
therapeutic  results  can  be  obtained  in  tuberculosis,  syphilis,  gonor¬ 
rhea,  functional  disturbances  of  the  kidneys,  chronic  forms  of  en¬ 
cephalitis,  as  well  as  in  other  toxic  or  exhausting  disorders  which 
produce  a  chronic  irritation  of  the  endocrine  glands.  The  inter¬ 
pretation  of  the  results  is  not  easy  as  a  reaction  is  obtained  only 
in  cases  of  hyper-  and  non-functioning  of  a  diseased  gland.  In 
those  instances  where  there  is  just  a  lowering  of  function  we  get 
a  stronger  reaction  in  the  substituted  and  overactive  glands.  Clin¬ 
ical  observation  will  then  supply  the  explanation  in  most  cases. 

— M.  B.  G. 

Structure  of  the  cells  of  the  human  corpus  luteuin,  and  its  changes 
during  the  cycle  of  menstruation  and  pregnancy  (Uber  die  Struk- 
tur  in  den  Corpus  luteum-Zellen  des  Menschen  und  ihre  Veran- 
derungen  wiihrend  des  Menstruationszyklus  und  bei  Graviditat). 
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Chydenius  (J.  J.).  Arb.  Path,  Inst.  Univ,  Helsingfors,  1926,  4, 
320-414;  Abst.,  Biol.  Absts.  1,  272. 

The  detailed  structure  of  the  human  corpus  luteum  was  studied 
from  30  operative  cases.  In  every  instance  full  anamneses  of  men¬ 
struation  were  available.  Histological  examination  of  the  mucous 
membrane  of  the  uterus  was  made  in  many  cases.  Despite  a  rather 
distinct  regularity  in  the  relations  between  the  ovarian  and  the 
uterine  cycles  of  menstruation,  the  author  points  out  that  from  a 
histological  parallel  examination  of  the  operative  material  an  un¬ 
ambiguous  solution  of  the  problem  of  the  connection  between  the 
formation  of  corpus  luteum  and  the  uterine  cycle  is  not  to  be 
expected.  The  structure  of  the  cell  body  is  emphasized.  The 
structures  examined  (microcentrum,  structures  which  can  be  im¬ 
pregnated  with  silver,  chondriosome  apparatus),  and  changes  in 
them  in  different  stages  of  development  of  the  corpus  luteum  are 
described  and  17  figures  given.  Progressive  development  can  be 
observed  in  the  structure  of  the  cell  body  of  the  granulosa  lutein 
cells,  which  has  no  analogy  in  the  theca  lutein  cells.  A  special 
study  was  made  of  regressive  changes  in  the  cell  body  in  the  “re¬ 
gressive  stage”  of  the  corpus  luteum  cells.  These  are  rich  in  lipoids, 
hence  this  characteristic  can  not  be  regarded  as  indicative  of  the 
augmented  functional  activity. 

(Quantitative  action  of  the  follicular  hormone  (Sur  Paction  quanti¬ 
tative  de  I'horinone  folliculaire) .  Courrier  (R.),  Compt.  rend. 
Acad.  d.  sc.  (Par.),  1926,  182,  1492-1494;  Abst.  Physiol.  Absts., 
12,  116. 

Varying  amounts  of  sow’s  liquor  folliculi  were  injected  into 
female  guinea-pigs  of  the  same  age  and  weight,  which  had  been 
castrated  at  the  same  date.  After  46  hours  the  animals  were 
killed;  histological  examination  of  the  vaginal  epithelium  showed 
mitotic  division  in  all  cases,  but  the  Intensity  and  time  of  reaction 
was  found  to  be  unaffected  by  the  dose  received. 

The  uterine  reaction  to  the  injection  of  liquor  folliculi  in  castrated 
rabbits  (Reaction  uterine  chez  la  lapine  eastr^e  a  Pinjection  de 
liquide  folliculaire).  Courrier(R.)  &  Potvin  (R.),  Compt.  rend. 
Soc.  de  biol.  (Par.),  1926,  94,  878-879;  Abst.,  Biol.  Absts.  1, 
279-280. 

A  virgin  female  rabbit  was  spayed  at  the  age  of  5  months. 
Five  weeks  later  one  horn  of  the  uterus  was  removed  and  found 
to  be  very  small,  flattened,  atrophic  and  with  the  usual  glands  very 
poorly  developed.  Three  days  later  the  daily  injection  of  2.5  cc. 
of  liquor  folliculi  from  the  ovary  of  a  cow  was  begun  and  con¬ 
tinued  for  7  consecutive  days.  Autopsy  at  this  time  revealed  the 
remaining  horn  of  the  uterus  much  hypertrophied  and  congested. 
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quite  similar  in  appearance  to  the  uterus  of  a  normal  doe  during 
oestrum. 

Hormonal  sterilization  of  female  animals,  in.  Feeding  experi¬ 
ments  with  ovarian  and  placental  optones  (Ueber  hormonale 
Sterillsierung  welblicher  Tlere.  III.  Piittersversuche  mit  Ova- 
rial-  und  Placenta-Optons).  Haberlandt  (L.),  Arch.  f.  d.  ges. 

Physiol.  Berl.),  1927,  216,  525-533. 

Such  feeding  produces  sterility  in  white  mice. — A.  T.  C. 

Menstrual  records  and  vaginal  smears  in  a  selected  group  of  normal 
women.  King  (Jessie  L.),  Carnegie  Inst.  Washington  Publ., 

1926,  363,  79-94;  Abst.,  Biol.  Absts.  1,  280. 

The  menstrual  histories  and  dates  of  the  periods  of  17  women 
are  given.  Twenty-seven  days  is  the  most  frequent  of  the  523 
intervals  recorded.  The  records  strongly  support  the  statements 
regarding  variability  in  the  length  of  the  cycles.  Seven  members 
of  the  group  made  vaginal  smears  daily  for  periods  covering  2  or 
more  intervals  each.  There  is  great  variation  in  the  cellular  con¬ 
tent  of  these  series  and  they  do  not  indicate  that  changes  in  the 
human  vaginal  secretion  serve  as  an  index  of  periodic  changes 
transpiring  in  the  ovary  and  uterus. 

Internal  secretion  of  the  ovary.  Pratt  (J.  P.),  Ann.  Clin.  M.  (Balt.), 

1927,  5,  663-670. 

Evidence  that  there  is  an  Internal  secretion  of  the  ovary  is 
briefly  reviewed.  Inter-relation  of  the  ductless  glands  is  em¬ 
phasized,  especially  the  influence  of  the  thyroid  on  disturbances 
of  menstruation.  An  identical  hormone  has  been  prepared  from 
Graafian  follicles,  corpora  lutea,  and  placenta.  This  hormone, 
when  injected  into  spayed  animals,  substitutes  for  the  ovarian 
function  and  reproduces  all  phases  of  oestrus,  but  does  not  sub¬ 
stitute  for  ovaries  in  women  to  the  extent  of  bringing  on  men¬ 
struation.  The  most  striking  effect  in  women  is  shown  in  the 
improvement  of  irregular  and  scanty  menstruation. — Author's  Abst. 

The  sexual  hormone  and  secondary  sexual  characteristics  of  the 
fowl:  II.  Relation  of  ca.stration  and  transplantation  of  testicles 
(Les  caracteres  sexuels  secondaires  chez  les  gallinaces  et  I'hor- 
mone  sexuelle.  If.  Rapports  de  la  castration  et  de  la  trans¬ 
plantation  des  testicules  avec  les  caracteres  sexuels  males). 
Sakamoto  (S. ),  Folia  Endocrinologlca  Japonica  (Kyoto),  1926. 
2  (V).  33-36. 

By  castrating  fowls  after  puberty  Sakamoto  noticed  that  the 
comb,  wattles  and  tufts  began  to  grow  smaller  and  to  atrophy. 
The  plumage  and  spurs  did  not  change.  The  fowls  became  listless. 
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they  issued  only  a  monosyllabic  cry  and  the  sex  and  battling  in¬ 
stincts  disappeared.  In  complete  pre-puberal  castration  the  comb 
and  wattles  did  not  develop,  neither  did  the  flghting  instinct, 
sexual  desires  or  challenge  appear.  In  complete  castration  the 
birds  became  normally  adult  after  28  to  105  days. — L.  L.  Stanley. 

The  nitrogen  metabolism  of  eunuchs.  Shen  (T.  C.)  &  Lin  (K.  H.), 
Chinese  J.  Physiol.  (Peking),  1927,  1.  109-122. 

Nine  healthy  eunuchs,  from  38  to  57  years  of  age,  and  cas¬ 
trated  at  least  25  to  30  years  previously,  were  investigated.  No  ap¬ 
preciable  difference  between  the  total  nitrogen  excretion  in  the  urine 
of  eunuchs  and  in  that  of  normal  men  was  found;  nor  was  there 
an  increase  in  the  ammonia  output,  which  has  been  said  to  be 
characteristic  of  eunuchs.  Only  one  eunuch  showed  creatine  in  the 
urine,  and  this  was  but  a  fraction  of  its  intake.  This  result  is 
contrary  to  the  generally  accepted  statement  that  creatinuria  is 
characteristic  of  eunuchs  castrated  before  puberty.  One  eunuch 
also  showed  considerable  daily  variation  in  the  creatinine  output, 
the  cause  of  which  was  not  discovered.  This  seems  to  be  a  viola¬ 
tion  of  Folin’s  law  of  the  constancy  of  urinary  creatinine.  A 
moderate  amount  of  exercise,  as  riding  on  an  ergometer  half  an 
hour  a  day,  caused  a  slight  decrease  of  creatine  and  a  corresponding 
increase  of  the  creatinine  in  the  urine.  Three  daily  periods  of 
maximum  excretion  of  both  creatinine  and  creatine,  occurring  at 
12  noon,  4  P.  M.,  and  8  P.  M.,  respectively,  were  found  in  the  one 
eunuch  with  constant  creatinuria.  Exercise  did  not  alter  these 
maxima. — L.  G.  K. 

The  physiology  of  the  rut  of  guinea-pigs  fUeber  weibliche  Sexual- 
hormone  (Thelytropine).  XIV.  Reitrage  z.ur  Physiologic  der 
vaginalen  Rrunstvorgange  des  Meerschweinchens)  ].  Voss  (H. 
E.),  Arch.  f.  d.  ges.  Physiol.  (Berl.),  1927,  216,  156-180. 

The  frequency  and  duration  of  rut  in  guinea-pigs  is  not  as 
regular  as  is  usually  considered.  The  interval  between  the  climaxes 
of  two  rut  periods  can  vary  between  13  and  20  days,  the  duration 
of  the  dioestrum  between  9  and  1 6  days.  There  appears  to  be  a 
relationship  between  the  anoestrous  and  dioestrous  periods  and  the 
intensity  of  the  following  rut. — A.  T.  C. 

Hereditary  diabetes  insipidus.  Chase  (Lillian  A.),  Canad.  M.  Ass. 
J.  (Montreal),  1927,  17,  212-214. 

A  case  of  diabetes  insipidus  is  reported  in  a  man  aged  36.  He 
showed  satisfactory  improvement,  possibly  due  to  the  action  of 
pituitrin,  but  more  probably  to  an  outdoor  dife.  The  disease  was 
traced  through  five  generations,  and  shown  to  be  dominant,  and 
not  sex-linked. — A.  T.  C. 
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Studies  in  acrome};aly.  IV.  The  basal  metabolism.  Cushing  (H.) 
&  Davidoff  (L.  M.),  Arch.  Int.  Med.  (Chicago),  1927,  39,  673-697. 

Acromegaly  is  often  accompanied  by  an  elevated  basal  metab¬ 
olism  rate  and  the  reverse  condition  of  hypopituitarism  by  a  sub¬ 
normal  rate.  Acromegaly  is  also  often  accompanied  by  an  enlarged 
thyroid  and  by  symptoms  suggesting  thyreotoxicosis.  In  three 
cases  of  acromegaly  with  goiter  subtotal  thyroidectomy  lowered 
the  basal  metabolic  rate.  The  gland  in  these  cases  showed  only 
colloid  changes  of  the  adenomatous  type  without  evidence  of 
toxicity.  Iodine  medication  also  lowered  the  basal  metabolic  rate. 
Operations  on  the  chromophilic  hypophysial  adenoma  itself  in  cases 
of  acromegaly  with  elevated  basal  metabolism  are  followed  by  a 
striking  fall  in  the  basal  metabolic  rate. — M.  O.  L. 

Experimental  gigantism— differential  effect  of  anterior  hypophyseal 
extract  on  normal  and  gonadectomized  males  and  females.  Evans 
(H.  M.)  &  Simpson  (Miriam  E.),  Anat.  Record  (Phila.),  1927, 
35,  36-37. 

Groups  of  litter-mate  brother  and  sister  rats  have  been  con¬ 
stituted  by  placing  in  each  group  normal  untreated,  gonadectomized 
untreated,  normal  treated,  and  gonadectomized  treated  animals. 
The  treated  animals  received  intraperitoneally  daily  beginning  with 
the  twenty-first  day  of  life  1  cc.  of  the  supernatant  fluid  from  a 
centrifuged  neutralized  alkaline  extract  of  the  anterior  hypophysis 
of  beeves.  Without  treatment,  the  gonadectomized  female  is 
heavier  than  her  control,  the  gonadectomized  male  lighter  than 
his  control.  The  same  relations  are  shown  when  overgrowth  is 
stimulated,  the  sequence  from  heavier  to  lighter  animals  being: 
normal  males  treated,  gonadectomized  males  treated,  gonadec¬ 
tomized  females  treated,  and  normal  females  treated.  The  marked 
early  plateauing  of  the  female  growth  curve  produces  a  greater 
contrast  at  the  two  hundredth  day  of  life  between  treated  and 
untreated  females  than  between  males  at  this  time. 

— Author’s  Abstract. 

Pituitrin  and  blood  lipoids.  Gunnar  (B.)  &  Ohlin  (C.  A.),  Skand. 
Arch.  f.  Physiol.  (Berl.  &  Leipz.),  1927,  51,  167-174. 

Experiments  are  reported  on  6  rabbits  and  3  dogs.  Pituitrin 
was  injected  subcutaneously  in  doses  of  2  cc.  for  rabbits  and  5  to  6 
cc.  for  dogs.  The  blood  lipoids  were  determined  at  intervals  of 
3,  6,  9,  12  and  24  hours  after  injection.  The  phosphatid  fraction 
was  found  to  be  regularly  decreased,  the  maximal  effect  being 
apparent  about  9  hours  after  injection.  The  neutral  fat  temporarily 
disappeared  after  the  Injection.  The  cholesterol  was  not  affected. 

— R.  G.  H. 
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The  effect  of  pituitrin  administration  upon  certain  phases  of  car* 
bohydrate  metabolism.  Hines  (H.  M.),  Leese  (C.  E.)  &  Boyd 
(J.  D.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  27-35. 

Controlled  experiments  on  6  dogs  are  reported.  It  was  found 
that  the  administration  of  pituitrin  in  doses  of  approximately 
0.05  cc.  per  kilo  body  weight  per  hour  together  with  glucose  by 
the  continuous  Intravenous  method  result  in  a  decreased  retention 
of  the  injected  sugar.  There  was  a  greater  degree  of  hyper¬ 
glycemia  and  glycosuria  than  in  control  experiments  on  the  same 
animals  with  glucose  alone.  Pituitrin  administration  was  without 
appreciable  effect  on  the  respiratory  quotient  and  extra  heat  pro¬ 
duced  during  the  glucose  injections.  Significant  acid-base  changes 
in  the  blood  were  not  detected.  A  pituitrin  action  on  the  kidney 
is  not  regarded  as  an  appreciable  factor  in  these  experiments.  The 
evidence  for  decreased  retention  of  glucose  resulting  from  pituitrin 
administration  appeared  early  in  the  course  of  the  experiments  and 
did  not  appear  to  be  more  pronounced  at  the  end  of  the  period. 
It  is  suggested  that  an  altered  capillary  circulation  may  be  an 
important  factor  in  the  mechanism  of  pituitrin  action. — R.  G.  H. 

The  relation  of  kidney  excretion  in  diabetes  insipidus  to  the 
theories  of  urine  excretion.  Observations  on  the  characteristics 
of  urine  in  diabetes  insipidus.  Illievitz  (A.  B.),  Canad.  M.  Ass. 
J.  (Montreal),  1927,  17,  180-184;  424-425. 

A  contrast  was  made  of  the  composition  of  urine  in  a  case  of 
diabetes  insipidus  with  urines  in  polyuria  induced  experimentally 
in  normal  individuals.  The  results  support  the  conclusion  that 
the  polyuria  of  diabetes  insipidus  is  due  primarily  to  action  of  the 
internal  secretion  of  the  pituitary  on  the  kidney  (and  also  favor 
the  theory  of  secretion  through  renal  cell  activity  rather  than 
simple  kidney  filtration). 

The  subject  studied  was  resting  in  bed.  The  urine  contained  no 
inositol,  no  creatine  and  no  creatinine,  while  there  appeared  to  be 
a  decrease  in  chloride  excretion,  and  some  unknown  compound 
was  present  which  turned  purple  in  the  standing  urine,  and  which 
could  not  be  related  to  indican.  A  second  case,  with  a  less  degree 
of  polyuria,  and  performing  some  muscular  work,  showed  presence 
of  creatinine  in  the  urine. — A.  T.  C. 

The  experimental  feeding  of  fresh  anterior  pituitary  substance  to 
the  hypophysectomized  rat.  Smith  (P.  E.),  Am.  J.  Physiol. 
(Balt.),  1927,  81,  20-26. 

Controlled  experiments  were  made  on  6  rats  from  which 
the  anterior  and  posterior  lobes  of  the  hypophysis  had  been  previ¬ 
ously  removed.  It  was  found  that  the  daily  feeding  of  fresh  bovine 
anterior  pituitary  glands  did  not  cause  any  increase  in  the  body 
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weight,  or  in  the  tail  or  body  length.  The  growth  curves  of  ani¬ 
mals  thus  treated  paralleled  those  of  the  bypopbysectomized  rat 
receiving  an  equal  amount  of  muscle  as  a  control  substance.  This 
anterior  pituitary  feeding  also  failed  to  restore,  in  the  slightest 
degree,  the  atrophied  genital  system,  thyroids  or  adrenal  cortex 
of  the  hypophysectomized  rat. — R.  G.  H. 

Induction  of  precocious  sexual  maturity  in  the  mouse  by  daily  pitu¬ 
itary  homeo-  and  hetero-transplants.  Smith  (P.  E.)  &  Engle  (E. 
T.),  Proc.  Soc.  Exper.  Biol.  &  Med.  (N.  Y.),  1927,  24,  561-562. 

The  acceleration  of  sexual  maturity  is  even  more  rapid  in  the 
mouse  than  in  the  rat.  The  females  respond  to  the  treatment  much 
more  rapidly  than  the  males.  Transplants  from  rat,  guinea  pig  and 
rabbit  are  effective.  The  anterior  lobe  is  the  portion  of  the  pitui¬ 
tary  producing  these  results. — J.  C.  D. 

Effect  of  hypophyseal  extract  on  bone  development  (Les  modifica¬ 
tions  des  cartilages  de  conjugaison  k  la  suite  des  injections 
d'extrait  de  lobe  posterior  d'hypophyse  chez  le  cobaye  en  voie  de 
croissance).  Stefanescu  (Marie),  Compt.  rend.  Soc.  de  biol. 
(Par.),  1926,  9.5,  783-784;  Abst.,  Biol.  Absts.  1,  276-277. 

Repeated  injections  of  posterior  pituitary  extracts  produced 
changes  in  the  epiphyseal  cartilages  in  2  of  5  guinea  pigs.  In 
these  2  the  cartilages  were  thinner  than  normal,  contained  fewer 
cells  in  rows  and  otherwise  gave  evidence  of  reduced  prolifera¬ 
tion  and  of  precocious  ossification.  These  results  seem  to  show 
that  posterior  pituitary  extracts  retard  the  growth  of  bone,  con¬ 
firming  Cerletti  (’06). 

The  weight  and  dimensional  effects  of  anterior  hypophyseal  extract 
on  the  gonadectomized  male  rat.  van  Wagenen  (Gertrude), 
Anat.  Record  (Phila.),  1927,  35,  51. 

The  effect  of  fresh  anterior-lobe  fluid  injected  intraperitoneally 
into  gonadectomized  males  rats  was  tested  and  the  weight  and 
length  correlation  made  with  untreated  brothers.  The  extract  was 
made  according  to  the  method  of  Evans  and  Long  (’21).  Weight 
was  recorded  at  5-day  intervals  and  every  10  days  measurements 
of  nose  to  anus  and  anus  to  tail  tip  (checked  by  total  length) 
were  made  under  deep  ether  anaesthesia.  Injected  animals  re¬ 
ceived  1  cc.  of  extract  daily.  Weight,  body  length,  tail  length, 
and  total  length  of  the  injected  animals  were  graphed  with  like 
data  from  other  members  of  the  litter.  Correlation  shows  the 
body  length,  tail  length,  total  length,  and  weight  of  the  untreated 
male  castrate  to  be  less  than  like  those  for  both  the  control  and 
the  injected  castrate.  Injection  of  anterior  hypophyseal  extract 
increased  the  body  length  of  the  injected  castrate  to  that  of  the 
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control  and  raised  the  weight  of  the  injected  castrate  in  most 
cases  considerably  above  that  of  the  control.  Body  weight  in  re¬ 
spect  to  body  length  is  greater  in  the  hypophyseal-treated  castrate 
than  in  the  control.  Although  the  body  length  of  the  control  and 
injected  castrate  is  about  the  same,  the  total  length  of  the  injected 
castrate  is  greater  because  of  the  definitely  greater  response  in  tail 
length,  giving  a  differential  growth  response  of  the  body  and  tail. 

— Author’s  Abstract. 

Manganese  toxaemia,  with  .special  reference  to  the  effects  of  liver 
feeding.  Charles  (J.  R.),  Brain  (bond.),  1927,  60,  30-43. 

Reports  of  seven  cases  of  manganese  poisoning  are  given. 
With  the  idea  that  the  nervous  phenomena  are  due  to  deficiency 
of  a  hepatic  internal  secretion  treatment  with  liver  was  adopted, 
and  some  benefit  was  obtained  in  some  of  the  cases. — A.  T.  C. 

Crystalline  insulin.  Abel  (J.  J.),  Gelling  (E.  M.  K.),  Rouiller  (C. 
H.),  Bell  (T.  K.)  &  Wintersteiner  (O.),  J.  Pharmacol.  &  Exper. 
Therap.  (Balt.),  1927,  31,  65. 

The  authors  describe  methods  for  preparing  insulin  in  crys¬ 
talline  form,  the  technique  of  testing  potency,  and  also  many  de¬ 
tails  of  a  highly  technical  and  complicated  nature  for  which  the 
reader  is  referred  to  the  original  article.  The  percentage  compo¬ 
sition  for  air-dried  material  was  found  to  be  C,  49.91%;  H,  7.16%; 
O,  25.58%:  N,  14.41%;  S,  2.94%;  H.O,  5.35%.  It  is  suggested 
that  the  molecular  weight  is  about  1000  and  that  the  empirical 
formula  for  dehydrated  material  is  C4:,H„0„N„  S  and  for  the  air- 
dried  product,  either  C4.-,HctO„N„  S.  3  H.O  or  C4iH,jO„N„  S.  The  crys¬ 
tals  are  about  0.01  mm.  in  diameter  and  fall  into  two  crystallo¬ 
graphic  groups  which  suggest  that  the  substance  is  dimorphous 
since  there  is  no  difference  in  chemical  composition  in  the  two 
types. — C.  I.  R. 

Chemical  composition  of  insulin,  sulfur  compounds.  Boivin  (A), 
Compt.  rend.  Soc.  de  biol.  (Par.),  1927,  IMi,  45-46;  Abst.  Chem. 
Absts.,  21,  1131-1132. 

The  major  portion  of  sulfur  of  insulin  may  be  split  off  as  the 
H.S  by  alkalies  and  heat.  It  is  probable  that  the  non-labile  sulfur 
is  present  as  impurities.  The  sample  of  insulin  studied  gave  no 
reaction  for  SO„  and  on  prolonged  heating  with  HCl  gave  no  H,S. 

A  contrast  of  the  chloride  contents  of  corpuscles  and  plasma  in 
pernicious  anaemia  and  various  other  conditions.  Cameron  (A 
T.)  &  Foster  (Marion  E.),  Canad.  M.  Ass.  J.  (Montreal),  1927, 
17,  670-675. 

Both  plasma  and  corpuscle  chlorides  are  below  normal  in  dia- 
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betes  raellitus,  the  degree  of  lowering  being  to  some  extent  related 
to  the  severity  of  the  condition.  Balancing  the  metabolism  with 
insulin  tends  to  restore  these  values  to  normal. — A.  T.  C. 

Diabetic  lipaemia  retinalis.  ^Vith  report  of  a  case.  Chase  (Lillian 
A.),  Canad.  M.  Ass.  J.  (Montreal),  1927,  17,  197-204. 

The  case  showed  hyperlipemia,  hyperglycemia,  acidosis,  and 
glycosuria.  The  two  latter  cleared  up  rapidly  and  the  lipemia  in 
15  days  on  insulin  treatment. — A.  T.  C. 

.Animal  passage  hypoglycaemia.  Collip  (J.  B. ),  Proc.  Soc.  Exper. 
Biol.  &  Med.  (N.  Y.),  1927,  24,  731-732. 

The  author  is  convinced  that  animal  and  plant  insulin  are 
similar  and  that  the  phenomenon  of  “animal  passage  hypogly¬ 
caemia,”  which  he  described  as  associated  with  the  latter,  is  due  to 
a  contaminating  organism. — J.  C.  U. 

Insulin  in  dermatology.  Darnet  (J.  J.),  Semana  m^d.  (Bs.  Aires). 
1927,  34,  819;  Abst.,  J.  Am.  M.  Ass.,  88,  2006. 

In  all  cases  of  a  chronic  skin  lesion,  Darnet  advises  investiga¬ 
tion  of  the  hlood  sugar.  If  a  high  count  is  found,  insulin  should 
be  tried.  Even  when  the  figures  are  normal,  an  induced  hyper¬ 
glycemia  test  may  yield  a  different  result.  In  more  than  100  cases 
of  eczema,  furunculosis,  psoriasis,  arsenical  erythroderma,  ulcers 
of  the  leg,  intertrigo  and  acne,  insulin  was  used  and  proved  cura¬ 
tive  in  many.  The  dosage  was  rather  high,  occasionally  as  much 
as  100  units  a  day. 

The  influence  of  insulin  on  the  treatment  of  surgical  complications 
in  diabetes  mellitus.  Foster  (D.  P.)  &  Davidson  (E.  C.),  Ann. 
Clin.  M.  (Balt.),  1927,  5,  639-655. 

The  results  of  surgical  treatment  in  forty-eight  patients  with 
diabetes  mellitus  are  tabulated.  Preoperative  and  postoperative 
diets  containing  liberal  calories  and  carbohydrate  with  insulin  in 
quantity  sufficient  to  control  the  blood  sugar  were  found  satisfac¬ 
tory.  A  high  fluid  intake  was  also  found  important.  The  most 
dangerous  complications  for  the  diabetic  were  found  to  be  infec¬ 
tion  and  gangrene.  The  danger  of  hcidosis  is  very  slight  in  pa¬ 
tients  operated  on  if  time  is  available  for  adequate  preparation. 
Ethylene  is  a  suitable  anaesthetic  for  the  diabetic.  Mortality  rates 
have  definitely  become  lower  in  the  surgery  of  diabetics  since  the 
discovery  of  insulin. — Daniel  P.  Foster. 

Insulin  by  inunction  a  failure.  Harrison  (G.  A.),  Quart.  J.  Med. 
(Oxford),  1927,  20,  187-192. 

The  results  of  Telfer,  Campbell,  Macleod  and  McCormick,  and 
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I  Wallgren  with  insulin  inunctions  suggest  that  this  method  of  ad¬ 

ministration  is  effective  in  lowering  blood  sugar.  Pour  observa¬ 
tions  were  made  upon  human  patients  and  two  on  rabbits.  In 
two  of  the  observations  on  the  human  patients  100  units  of  insulin 
in  an  almond  oil  base  were  rubbed  into  the  skin.  In  the  other 
cases  300  and  1,000  units  were  used.  The  rabbits  received  100 
units  rubbed  into  the  shaved  abdomen.  From  his  results  the  au¬ 
thor  feels  that  insulin  inunctions  are  unsatisfactory  and  that  there 
is  no  insulin  absorbed  through  the  intact  human  skin. — E.  Larson. 

Hypoglycemia  in  children.  Herlitz  (C.  W.),  Hygiea  (Stockholm), 
1927,  89,  329-335. 

The  insulin  requirement  fluctuates  markedly  during  infections. 
It  is  often  necessary  to  treble  the  amount  of  insulin  given  before. 
At  times  the  normal  dose  may  be  resumed  as  soon  as  the  tempera¬ 
ture  drops  to  normal.  In  other  cases,  large  doses  must  be  con¬ 
tinued  during  convalescence.  It  is  in  such  cases  that  insulin  reac¬ 
tions  are  apt  to  develop.  In  children  between  one  and  five  years 
of  age,  severe  symptoms  of  hypoglycemia  may  come  out  of  a  clear 
sky.  Thus  a  child  of  five,  who  was  walking  around,  suddenly 
broke  out  in  a  sweat  and  was  in  a  stupor  within  two  minutes. 
Children  may  go  through  all  stages  of  hypoglycemia  without  any 
characteristic  alteration  of  the  pulse.  Paleness  is  perhaps  the  most 
pathognomonic  symptom  of  an  overdose  of  insulin.  Insulin  stupor 
and  diabetic  coma  may  be  distinguished  by  the  fact  that  the  res¬ 
pirations  are  unchanged  in  insulin  stupor.  Children  in  coma  re¬ 
quire  rather  large  doses  of  insulin.  The  author  gave  an  11-months- 
old  child  112  units  in  24  hours  and  20  units  per  day  for  a  long 
period  afterwards.  As  a  rule  30  to  70  units  is  sufficient  to  bring 
a  child  up  to  age  five  out  of  coma.  The  symptoms  of  hypogiyce- 
mia  vary  greatiy  in  children,  but  they  are  always  similar  in  the 
same  child.  At  times  it  may  take  a  child  w’eeks  to  recover  from 
the  symptoms  of  an  overdose  of  insulin.  Epinephrin  is  of  very 
little  benefit  in  the  cases  of  children  with  severe  diabetes  that  suf¬ 
fer  from  hypoglycemia.  Usually  a  bit  of  sugar  promptly  clears 
up  the  symptoms.  In  severe  cases  5  to  10  cc.  of  10%  glucose 
should  be  given  intravenously  and  may  be  followed  by  100  to 
150  cc.  of  the  same  solution  hypodermically  if  necessary. — D.  J. 
Glomset. 

Islands  of  Langerhaiis  and  insulin  after  ligation  of  the  veins  that 
lead  from  the  pancreas.  Herxheimer  (G.),  Klin.  Wchnschr. 
(Berl.),  1926,  5,  2299-2302;  Abst.  Chem.  Absts.,  21,  956. 

A  complete  ligation  of  the  efferent  vessels  of  the  pancreas,  in 
chickens,  leads  to  a  uniform  atrophy  of  the  organ,  a  tremendous 
enlargement  of  the  islands  of  Langerhans,  a  hypoglucemia  of  such 
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severity  that  the  animal  becomes  moribund  and  a  flve-told  increase 
in  the  insulin  content  of  the  pancreas. 

The  relationship  of  obesity  to  carbohydrate  metabolism.  John  (H. 
J.),  Am.  J.  M.  Sc.  (Phila.),  1927,  173,  184. 

The  author  reports  twelve  cases  of  obesity  in  which  he  studied 
the  carbohydrate  metabolism  by  means  of  glucose  tolerance  tests. 
The  overweight  in  these  cases  ranged  from  29  to  115  per  cent. 
Glycosuria  was  present  in  two  subjects,  both  diabetics.  The  fast¬ 
ing  blood  sugar  was  normal  in  eleven  cases,  among  which  four 
were  cases  of  diabetes  of  varying  degrees  of  severity,  which  means 
an  incidence  of  a  diabetic  or  prediabetic  condition  in  42  per  cent. 
The  author  stresses  the  point  thaf  the  carbohydrate  tolerance  should 
be  investigated  in  all  cases  of  obesity  in  order  to  give  early  pro¬ 
tection  to  those  who  are  diabetic  or  on  way  to  diabetes. — Author’s 
Abstract. 

Insulin  hypoglycemia  in  man.  Klein  (O.),  Med.  Klin.  (Berl.  & 
Wien),  1927,  23,  312. 

The  author  studied  the  fluctuations  in  the  blood  sugar  follow¬ 
ing  the  injection  of  insulin.  His  observations  can  be  summarized 
as  follows:  In  diffuse,  marked  liver  affections,  the  hypoglycemia  is 
more  marked,  more  lasting  and  appears  sooner  than  in  normals 
under  the  same  condition.  Such  a  hypoglycemia  takes  place  even 
if  carbohydrates  are  given  by  mouth  in  these  cases — not  appearing 
in  normals.  Such  a  hypoglycemia  in  liver  affections  is  more  pro¬ 
longed  and  lasting  when  with  or  without  the  addition  of  carbohy¬ 
drate  a  large  quantity  of  water  (1500  cc.)  is  given  which  also 
applies  to  normals.  Chronically  decomposed  cardiac  cases  tend 
toward  a  more  marked  hypoglycemia  following  insulin,  which  the 
author  explains  as  due  to  damaged  liver  function. — H.  J.  John. 

The  best  times  for  bUMul  sugar  tests  in  diagnosis  and  treatment  of 
diabetes.  Lawrence  (R.  D.).  Practitioner  (Lond.),  1927,  OK, 
114-124. 

The  author  suggests  that  the  blood  sugar  tests  to  determine 
whether  there  is  diabetes  be  made  before  and  one  hour  after  a 
meal.  He  warns  against  the  promiscuous  use  of  the  glucose  meal, 
which  may  seriously  Injure  a  diabetic.  He  outlines  the  methods  for 
ruling  out  renal  glycosuria.  In  diabetics  whose  diet  is  satisfactory, 
the  blood  sugar  should  not  exceed  .\^'7r  to  .16%  one  to  two  hours 
after  a  meal.  In  patients  receiving  insulin  the  maximum  dose  of 
insulin  should  be  given  in  the  morning  and  the  sugar  test  made 
about  noon. — J.  C.  D. 

The  influence  of  insulin  on  tlie  utilization  of  the  carlM>h.vdrates  by 
the  non-diabetic  organism.  |  Ueher  den  Kinfluss  des  Insulins  auf 
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die  Kohlenhydratverwertung  im  nichtdiabetlschen  Organismus. 
(Mn  Beitrag  zur  Frage  der  Mastkuren  mit  Insulin).]  Lublin 
(A.),  Arch.  t.  exper.  Path.  u.  Pharmakol.  (Leipz.),  1926,  115,  101. 

In  an  investigation  of  the  much  disputed  effect  of  insulin  on 
carbohydrate  metabolism  in  the  non-diabetic,  experiments  were  car¬ 
ried  out  with  Benedict’s  universal  respiration  apparatus.  The  au¬ 
thor  was  able  to  prove  that  insulin  is  capable  of  increasing  the 
formation  of  fat  out  of  carbohydrates  as  assumed  by  Falta.  In 
preliminary  experiments  the  amount  of  carbohydrates  (glucose  or 
levulose  by  stomach)  that  Just  sufficed  to  bring  the  respiratory 
quotient  to  unity  was  determined.  Then  on  the  following  day, 
under  exactly  similar  conditions,  the  administration  of  the  carbo¬ 
hydrate  was  repeated  but  with  insulin  given  in  addition.  Under 
these  conditions  the  R.  Q.  regularly  surpassed  unity. — Author’s 
Abstract. 

Secretion  and  the  Golgi  apparatus  in  the  cells  of  the  islets  of  Lan- 
gerhans.  Ludford  (R.  J.)  &  Cramer  (W.),  Proc.  Roy.  Soc. 
(Lond.),  1927,  S.  B.  101,  16-24. 

By  special  technical  methods  that  were  proved  to  be  adequate 
to  determine  degrees  of  secretory  activity  in  the  thyroid  (see  ab¬ 
stract,  this  issue),  the  authors  studied  the  condition  of  the  pan¬ 
creas  islet  cells  in  rats  and  mice  exposed  to  various  environmental 
conditions.  The  cells  were  found  to  be  highly  variable,  indicating 
different  stages  of  activity,  even  in  the  same  island,  as  normal  find¬ 
ings.  The  most  consistent  trend  of  change  was  noted  in  preg¬ 
nancy  in  which  the  Langerhans  cells  were  especially  active.  A 
similar  but  less  constant  increase  of  activity  was  found  after  ex¬ 
posure  to  heat. — R.  G.  H. 

On  the  effect  of  protein  in  the  diet  of  patients  suffering  from  dia¬ 
betes  mellitns.  Lyall  (A.),  Quart.  J.  Med.  (Oxford),  1927,  ‘20, 
115-122. 

Five  cases  of  moderately  severe  diabetics  kept  on  protein 
diets  were  studied.  Clinicians  have  attributed  the  deleterious  ef- 
I  feet  of  protein  in  diabetes  to  glucose  derived  from  the  protein 

I  molecule  as  well  as  Its  specific  dynamic  action.  Petrdn  maintains 

I  that  protein  has  an  inherent  deleterious  effect.  From  his  results 

the  author  concludes  that  the  maintenance  of  nitrogen  equilibrium 
on  a  low  protein  diet  is  desirable  whenever  possible.  He  also  states 
I  ihat  2  gm.  of  protein  per  kgm.  have  no  undesirable  effect  on  sugar 

I  tolerance. — E.  Larson. 

I  The  cholesterol  content  of  the  blood  plasma  as  an  index  of  progress 

I  in  insulin-treated  diabetics.  Rabinowitcb  (I.  M.),  Canad.  M. 

Ass.  J.  (Montreal),  1927,  17,  171-176. 

1  Hyperglycemia  indicates  active  diabetes,  whether  the  individ- 
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ual  does  or  does  not  show  sugar  in  the  urine.  Insulin-treated  pa¬ 
tients  cannot  be  said  to  have  improved,  as  far  as  their  pancreatic 
function  is  concerned,  unless  the  blood  sugar  in  the  fasting  state 
is  normal.  The  clinical  picture  fails  to  be  an  index  of  progress 
in  such  cases.  The  lipoid  content  of  the  blood  is  a  better  index 
of  the  course  of  the  disease  than  is  the  blood  sugar.  An  increased 
blood  cholesterol  is  not  compatible  with  favorable  progress.  Blood 
cholesterol  determinations  should  be  a  routine  procedure  in  the 
care  of  the  diabetic,  but  other  conditions  affecting  blood  cholesterol 
should  be  borne  in  mind  in  interpretation. — A.  T.  C. 

Insulin  oedema.  Rabinowitch  (I.  M.),  Canad.  M.  Ass.  J.  (Mon¬ 
treal),  1927,  17,  685-687. 

Insulin  oedema  may  at  times  be  harmful,  in  view  of  Joslin’s 
suggestion  that  it  may  be  a  factor  in  the  production  of  the  anuria 
which  develops  during  coma.  Two  cases  are  reported,  in  which 
polyuria  and  loss  of  weight  followed  discontinuance  of  insulin,  and 
disappeared  when  insulin  treatment  was  resumed. — A.  T.  C. 

Activity  of  insulin  and  dysfunction  of  endocrine  glands.  Sacharoff 
(G.  P.)  &  Danenkiff  (J.  S.),  Rev.  Francaise  d’Endocrinol.  (Par.), 
1926,  4,  416;  Abst.,  J.  Am.  M.  Ass.,  H8,  2004. 

Sacharoff  and  Danekiflf’s  study  tended  to  verify  the  influence 
of  certain  substances  on  the  action  of  insulin  on  the  blood  sugar. 
Fasting  rabbits  were  given  an  injection  of  insulin,  followed  soon 
by  an  injection  of  one  of  the  substances  tested.  Small  doses  of 
calcium  increased  the  action  of  insulin;  large  doses  considerably 
decreased  its  action.  Magnesium  constantly  reinforced  the  effect 
of  insulin.  The  action  of  sodium,  potassium  and  phosphate  was 
analogous  to  that  of  calcium.  Distilled  water  appeared  to  enhance 
the  action  of  insulin.  The  results  confirm  Kraus’  theory  that  elec¬ 
trolytes  play  an  important  role  in  hormonal  activity.  Diet,  fatigue, 
possibly  even  the  seasons  influence  the  effect  of  the  hormone.  In 
addition,  changes  in  ion  reactions  induced  by  lesions  of  an  endo¬ 
crine  gland  may  influence  the  action  of  a  hormone  on  the  intact 
gland. 

Diabetes  in  a  child  three  years  of  age.  Smith  (R.  P.),  Canad.  M. 
Ass.  J.  (Montreal),  1927,  17,  214. 

Satisfactory  results  of  insulin  treatment  are  reported. — A.  T.  C. 

The  influence  of  insulin  and  glucose  on  the  oxygen>use  of  surviving 
frog's  spinal  cord  (Ueber  den  Einfluss  von  Insulin  und  Glucose 
anf  den  Sauerstoffverbrauch  des  iiberlebenden  Froschriicken- 
marks).  Wolf  (H.  J.),  Arch.  f.  d.  ges.  Physiol.  (Berl.),  1927, 
216,  322-336. 

Insulin  alone  has  no  influence  on  the  respiration  of  the  spinal 
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cord  of  the  summer  frog;  it  does  have  a  slight  influence  on  that 
of  the  winter  frog.  Glucose  addition  alone  has  no  influence  on 
the  normal  cord,  but  on  a  mechanically  damaged  cord  it  frequently 
produces  an  increased  oxygen  consumption  of  short  duration.  In¬ 
sulin  in  glucose  solution  produces  an  increased  consumption  of 
long  duration.  Too  large  insulin  doses  are  without  action  or 
inhibit  respiration. — A.  T.  C. 

The  relation  of  parathyroidectomy'  to  pregnancy,  lactation,  and  the 
growth  of  offspring  in  albino  rats.  Chandler  (S.  B.),  Anat.  Rec¬ 
ord  (Phila.),  1927,  35,  7. 

The  parathyroid  glands  were  removed  from  albino  rats  be-  ' 
tween  the  ages  of  75  and  100  days.  The  animals  were  given  from 
2  to  3  weeks  to  recover  from  the  effects  of  the  operation  and  then 
mated  with  both  normal  and  parathyroidectomized  animals.  A 
standard  diet  was  used,  with  a  liberal  supply  of  meat  every  other 
day.  Ten  litters  were  secured.  One  female  died  23  days  after 
mating.  She  had  7  fetuses  near  term.  The  offspring  of  4  other 
females  died  soon  after  birth  or  were  eaten.  The  mothers  ap¬ 
parently  were  unable  to  care  for  their  young  in  these  4  cases.  The 
weight  of  many  of  the  offspring  at  birth  was  a  little  less  than  the 
normal,  being  about  4  grams  in  most  litters.  Growth  was  very 
much  retarded  in  some  litters  or  individuals,  but  if  the  young  ani¬ 
mals  survived  the  lactation  period,  normal  weight  was  usually 
attained  in  less  than  one  week  alter  weaning. — Author’s  Abstract. 

The  healing  of  fractures  in  parathyroidectomized  albino  rats. 
Chandler  (S.  B.),  Anat.  Record  (Phila.),  1927,  35,  7. 

The  parathyroid  glands  were  removed  from  a  series  of  albino 
rats.  One  bone  of  a  fore  limb  was  fractured  at  the  time  of  the 
operation  and  the  fracture  region  studied  histologically  at  10,  14 
and  21  days  after  operation.  The  age  of  the  animals  used  ranged 
from  55  to  90  days.  Litter  mates  were  used  as  controls.  Calcium 
determinations  showed  about  10  mgm.  per  100  cc.  of  blood  plasma 
in  the  control  and  about  5  mgm.  in  the  experimental  animals.  No 
significant  differences  in  healing  were  found  in  the  two  groups. 

— Author’s  Abstract. 

Effect  of  intra peritoneal  magnesium  sulphate  on  parathyroidecto¬ 
mized  rats.  Jung  (F.  T.)  &  Cook  (F.),  Proc.  Soc.  Exper.  Biol. 

&  Med.  (N.  Y.),  1927,  24,  586-587. 

A  1%  solution  of  the  crystalline  salt  of  magnesium  sulphate 
injected  intraperitoneally,  5  cc.  for  a  150  gram  rat,  will  prevent 
the  rat’s  dying  of  tetany  following  parathyroidectomy.  Injections 
are  begun  12  hours  after  operation  and  given  daily.  The  rat  is 
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immobilized  for  a  time  by  the  curare-like  action  of  the  drug,  but 
recovers  within  an  hour. — J,  C.  D. 

On  the  increase  of  methyl-guanidine  in  the  Mood  after  parathy¬ 
roidectomy.  Paton  (D.  N.)  &  Sharpe  (J.  S.),  Quart.  Exper. 
Physiol.  (Lond.),  1926,  16,  57-59;  Abst.,  Biol.  Absts.,  1,  257-258. 

Examination  of  blood  taken  from  dogs  before  and  after  thy- 
roparathyroidectomy  showed  a  larger  yield  of  crystals,  resembling 
methyl-guanidine  picrate  in  appearance  and  melting  point,  from 
blood  taken  during  tetany  than  from  normal  blood.  These  results 
confirm  the  observations  of  Burns  and  Sharpe  that  there  is  a 
marked  increase  in  methyl-guanidine  in  blood  during  parathyroid 
tetany. 

Observation  on  the  skeleton  of  the  progeny  of  parathyroidectomized 
albino  rats.  Strong  (R.  M.),  Anat.  Record  (Phlla.),  1927,  3.5, 
25-26. 

Female  albino  rats  which  had  their  parathyroid  glands  en¬ 
tirely  removed  were  mated  with  normal  males  and  with  males  that 
had  undergone  the  same  operation.  No  difference  was  observed 
in  the  skeletons  of  their  progeny  at  birth  as  compared  with  the 
offspring  of  normal  rats  of  the  same  age.  Evidence  was  found, 
however,  of  changes  occurring  during  lactation. — Author’s  Abstract. 

The  effect  of  thyroidectomy  and  thyroid  feeding  on  the  cardiac  out¬ 
put.  Blalock  (A.)  &  Harrison  (T.  R.),  Surg.  Gynec.  &  Obst. 
(Chicago),  1927,  44,  617-626. 

Dogs  were  used  as  experimental  animals.  The  cardiac  output 
is  increased  in  hyperthyroidism  and  decreased  in  hypothyroidism. 
The  change  in  cardiac  output  is  usually  somewhat  greater  than  the 
change  in  metabolic  rate.  The  administration  of  iodine  (Lugol’s 
solution)  to  animals  receiving  thyroid  is  followed  by  a  marked  de¬ 
crease  in  cardiac  output  as  well  as  in  metabolic  rate.  This  decrease 
continues  for  from  6  to  10  days,  after  which  the  cardiac  output  and 
metabolic  rate  increase  rapidly.  Both  cardiac  output  and  metabolic 
rate  remain  elevated  for  two  months  or  longer  after  cessation  of 
thyroid  feeding,  the  former  returning  to  normal  first.  Digitalis  has 
less  effect  in  decreasing  cardiac  output  of  hyperthyroidized  dogs 
than  of  normal  animals.  Thyroid  extract  should  be  used  with  cau¬ 
tion  in  myxoedematous  patients  presenting  evidence  of  cardiac  weak¬ 
ness,  and  withheld  when  cardiac  decompensation  supervenes.  Iodine 
therapy  is  valuable  for  a  time  in  hyperthyroid  patients,  especially 
when  they  have  pronounced  cardiac  symptoms,  but  the  prolonged 
administration  of  iodine  is  probably  useless.  Administration  of  digi¬ 
talis  is  indicated  in  hyperthyroidism. — A.  T.  C. 
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Heredity  In  simple  goitre.  Brain  (W.  R.),  Quart.  J.  Med.  (Oxford). 
1927,  20,  303-313. 

A  series  of  6  families  is  reported,  including  among  them  26 
cases  of  simple  goitre.  In  2  of  these  families  cases  occurred  in  4 
successive  generations.  A  second  series  of  5  families  is  reported, 
containing  12  cases  of  simple  goitre  associated  with  congenital  deaf- 
mutism.  Evidence  is  brought  forward  in  support  of  the  view  that 
hereditary  predisposition  is  a  factor  in  the  etiology  of  simple  goitre 
in  some  cases.  The  inheritance  of  goitre  is  considered  in  relation 
to  Mendelian  laws.  It  is  concluded  that  simple  goitre  may  be  the 
manifestation  of  more  than  one  abnormal  hereditary  factor,  two  of 
which  can  be  distinguished  by  their  behavior  in  transmission. 

— Author’s  Summary. 

Tuberculosis  of  thyroid.  Collier  (F.  A.)  &  Huggins  (C.  B.),  Ann. 
Surg.  (Pbila.),  1926,  84,  804. 

A  report  of  five  cases  of  tuberculosis  of  the  thyroid  gland.  All 
the  paients  were  women.  In  one  case  caseating  tuberculosis  and 
in  two  cases  miliary  tuberculosis  were  associated  with  adenomatous 
goitre.  In  the  other  two  cases  miliary  tuberculosis  was  found  in 
exophthalmic  goitres.  From  their  study  the  authors  conclude  that 
the  view  that  tuberculosis  stimulates  the  thyroid  gland  to  an  ab¬ 
normal  activity  is  untenable.  To  the  end  of  the  article  is  appended 
a  brief  summary  of  case  reports  found  in  the  literature. — J.  P.  S. 

Fever,  infections  and  the  thyroid-adrenal  apparatus.  Cramer  (W.), 
Brit.  J.  Exper.  Path.  (Lond.),  1926,  7,  95-110;  Abst.,  Biol.  Absts. 
1,  272. 

The  author  reviews  evidence  for  the  regulation  of  body  tem¬ 
perature  by  the  thyroid  and  the  adrenal.  He  cites  2  new  cases  and 
reviews  others  in  which  patients  having  a  high  fever  unaccounted 
for  by  bacterial  infections  were  found  (post-mortem)  to  have  had 
adrenal  hemorrhage.  Histological  evidence  is  given  of  similar  ap¬ 
pearance  of  the  thyroids  of  rats  injected  with  tetrahydronaphthy- 
lamin  and  human  thyroids  after  severe  pyrexia  due  to  bacterial 
infection.  The  similarity  between  aseptic  and  septic  fevers  id 
pointed  out  and  some  therapeutic  applications  of  the  conception  of 
the  thyroid-adrenal  apparatus  as  a  controller  of  body  temperature 
are  discussed. 

On  cellular  activity  and  cellular  structure  as  studied  in  the  thyroid 
gland.  Cramer  (W.)  &  Ludford  (R.  J.),  J.  Physiol.  (Lond.), 
1926,  61,  398-408;  Abst.,  Biol.  Absts.  1,  272. 

A  clear  relationship  was  demonstrable  between  the  functional 
state  of  the  gland  and  the  mitochondria.  In  resting  glands  the 
mitochondria  are  barely  visible;  in  active  glands  they  are  greatly 
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enlarged.  The  condition  of  the  mitochondria  is  therefore  a  criterion 
for  the  functional  state  of  the  gland,  and  may,  as  Goetsch  suggested, 
be  useful  in  studying  pathological  conditions  of  the  thyroid.  The 
Golgi  apparatus  shows  the  same  changes  observed  in  the  other  gland 
cells:  a  simple,  contracted  form  in  the  resting  cell  and  an  enlarged, 
convoluted  form  during  activity,  followed  by  disintegration  into 
granules.  The  mitochondria,  it  is  suggested,  represent  a  mechanism 
by  which  the  cell  can  produce  great  variations  in  surface  energy 
within  the  cytoplasm.  On  the  basis  of  accepted  views  such  varia¬ 
tions  must  be  accompanied  by  changes  in  the  distribution  of  the 
lipoids  within  the  cytoplasm  and  the  cell  membrane.  These  changes, 
in  turn,  would  affect  the  permeability  of  the  cell. 

A  system  of  microscopic  tubules  in  the  thyroid  gland.  Fitzgerald 
(R.  R.),  Canad.  M.  Ass.  J.  (Montreal),  1927,  17,  542-543. 

The  presence  of  a  system  of  microscopic  capillaries  in  the  thy¬ 
roid  is  shown,  confirming  the  work  of  Williamson  and  Pearse.  In 
the  colloid-storage  phase  of  the  normal  gland  they  are  drawn  out 
to  minute,  hair-like  lines,  almost  invisible.  In  the  resting  phase 
they  appear  as  thick,  branching  and  communicating  lines,  occupying 
a  position  near  the  center  of  the  epithelial  column.  In  the  active 
secretory  phase  they  appear  as  almost  transparent  tubules  filled 
with  deeply  chromatic  coarse  granules.  Similar  structures  are 
found  in  both  exophthalmic  goiter  and  “fetal  adenomas.” — A.  T.  C. 

Movements  of  the  empty  crop  of  the  fowl  in  acute  hyperthyroidism 
(Bewegungen  des  leeren  Kropfes  der  Hiihner  bei  akuter  Hyper- 
thyreose).  Lieberfarb  (A.  S.),  Arch.  f.  d.  ges.  Physiol.  (Berl.), 
1927,  216,  437-447. 

The  movements  of  the  fasting  bird’s  crop  are  spontaneous,  con¬ 
sisting  of  irregular  periods  of  activity  and  rest,  the  rest  periods 
being  somewhat  longer.  In  acute  hyperthyroidism,  produced  by 
feeding  a  single  heavy  dose  of  dessicated  thyroid,  the  time  of  action 
is  increased  relatively,  and  may  continue  uninterruptedly  for  two 
hours.  The  rhythm  of  contraction  is  accelerated,  and  the  ampli¬ 
tude  weakened  and  irregular.  During  the  rest  period  frequent 
single  contractions  occur.  After  14  to  16  days  return  to  normal 
commences  and  is  complete  between  4  and  6  weeks. — A.  T.  C. 

Studies  on  the  antagonism  between  the  thyroid  gland  and  the  pan¬ 
creas  (Ktude  sur  I'antagonlsme  entre  la  glande  thyroide  et  k* 
pancreas).  Lundberg  (E.),  Acta  Med.  Scand  (Stockholm),  1926, 
64,  470-495. 

On  account  of  successful  therapeutic  attempts  with  insulin  in 
cases  of  Morbus  Basedowi,  the  fact  that  axolotl  metamorphosis  is 
produced  only  by  thyroxin  has  been  utilized  by  the  author  in  order 
to  investigate  experimentally  whether  such  effect  of  thyroxin  can 
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be  inhibited  by  insulin.  Axolotls  were  used  in  the  experiments, 
twenty-five  of  which  were  control  animals.  The  insulin  doses  varied 
between  1  and  20  units  every  4th  or  5th  day  (altogether  about  5 
doses).  All  the  animals  treated  with  insulin  died,  but  in  none  of 
these  animals — without  exception — was  there,  at  the  time  of  death, 
any  sign  of  metamorphosis,  while,  on  the  other  hand,  such  signs 
of  definite  nature  were  found  in  the  control  animals.  The  author, 
therefore,  considers  himself  having  proved  an  antagonism  to  exist 
between  the  pancreas  and  the  thyroid  which,  in  cases  of  hyperthy¬ 
roidism,  justifies  the  therapeutic  administration  of  insulin. 

— Author’s  Abstract. 

The  relation  between  the  internal  secretion  of  the  thyroid  gland  and 
the  cells  of  the  sex  glands  (Etudes  sur  le  rapport  entre  les  secre¬ 
tions  internes  de  la  glande  thyrolde  et  celles  de  glandes  sexuelles). 
Lundberg  (E.),  Acta  Med.  Scand.  (Stockholm),  1927,  65,  499-520. 

In  order  to  investigate  more  closely  whether  ovarian  or  testicu¬ 
lar  extracts  have  any  inhibiting  effect  upon  the  thyroid,  the  author 
in  experiments  with  such  extracts  made  use  of  the  importance  of 
thyroxin  for  the  axolotl  metamorphosis.  The  extracts  used  were 
“Hoffman-la  Roche”  preparations,  “Ovoglandol”  and  “Testlglandol.” 
The  experiments  were  carried  out  with  18  experimental  animals  and 
5  controls  (half  of  each  sex).  The  doses  of  the  extracts  varied  be¬ 
tween  20  and  200  cu.  mm.  every  4th  or  5th  day  (5  times  in  all).  It 
was  shown  that  the  “Testlglandol”  had  no  inhibiting  effect  on  thy¬ 
roxin  either  in  males  or  females.  “Ovoglandol”  had  no  effect  in 
the  males,  but  was  found  to  inhibit  the  thyroxin  effect  to  a  con¬ 
siderable  extent  in  the  females. — Author’s  Abstract. 

l^atent  postoperative  tetany.  Richter  (H.  M.)  &  Zimmerman  (L. 
M.),  Surg.  Gynec.  &  Obst.  (Chicago),  1927,  44,  627-636. 

Fourteen  percent  of  the  authors’  thyroidectomies  showed  latent 
tetany.  In  most  cases  It  cannot  be  detected  unless  objective  exami¬ 
nation  for  the  signs  is  made.  It  may  become  manifest  during  preg¬ 
nancy,  menstruation,  lactation,  or  the  course  of  infectious  diseases. 
It  often  occurs  without  demonstrable  change  in  blood  calcium  level, 
appearing  to  indicate  that  fall  of  blood  calcium  is  an  associated  and 
not  necessarily  an  early  phenomenon,  rather  than  a  cause.  Tetany 
may  be  controlled  by  changing  the  intestinal  flora  to  an  aciduric  type 
and  by  administration  of  calcium  by  mouth.  Collip’s  extract  should 
be  used  when  the  clinical  manifestations  do  not  disappear  within  a 
short  interval. — A.  T.  C. 

Effect  of  experimental  hyperthyroidism  upon  plumage  [Dystrophies 
et  dyschromies  du  syst^me  pileux  dans  le  goitre  exophthalmique  et 
hyperthyroidisme  experimental  (avec  presentation  d' animal  en 
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experience)].  Sainton  (P.)  &  Peynet  (J.),  Bull,  et  mem.  Soe. 
med.  d.  HOp.  de  Par.,  1926,  42,  493-496;  Abst.,  Biol.  Abets,  1,  276. 

The  authors  confirmed  the  observations  of  Zavadovsky.  Ad¬ 
ministration  of  thyroid  extract  daily  to  an  adult  black  hen  resulted 
in  the  whitening  and  falling  out  of  the  feathers  in  certain  areas. 
There  was  also  rapid  loss  of  weight,  cessation  of  egg-laying,  rise  of 
temperature,  increased  excitability,  and  changes  in  the  comb. 

Internal  secretion  and  pregnancy  (Zur  Frage:  Innere  Sekretion  und 
Schwangerschaft).  Scbiitz  (F.),  Arch.  f.  d.  ges.  Physiol.  (Berl.), 
1927,  216,  341-352. 

Thyroidectomized  rabbits  show  less  frequent  and  irregular  rut 
than  normal.  Labor  weakness  is  shown,  and  the  young  are  born  at 
considerable  intervals  of  time.  The  young  show  premature  ossifica¬ 
tion  of  the  epiphyses.  Thyroidectomized  rats  always  abort,  and 
generally  die  during  abortion.  The  number  of  foetuses  is  reduced. 

— A.  T.  C. 

Studies  of  hyperthyroidism.  III.  Bile  pigment  production  and  ery¬ 
throcyte  destruction  in  thyroid-treated  amphibian  larvae.  Speidel, 
(C.  C.),  J.  Exper.  M.  (N.  Y.),  1926,  4,%  703-712;  Abst.,  Biol. 
Absts.,  1,  276. 

Experimental  hyperthyroidism  in  urodele  larvae  (Amblystoma) 
and  anuran  larvae  (Rana,  Bufo  and  Hyla)  is  accompanied  by  definite 
changes  in  bile  color.  The  normal  pale  green  or  pale  yellow-green 
color  of  the  full  gall  bladder  changes  progressively  after  thyroid 
administration  to  brighter  green,  emerald  green,  and  finally  very 
dark  green.  In  several  hundred  observations  no  exceptions  were 
noted.  Biliverdin  (and  its  derivatives)  is  elaborated  from  hemo¬ 
globin.  Thyroid  administration  increases  the  rate  of  erythrocyte 
destruction,  and  thus  the  output  of  bile  pigment.  Other  minor  fac¬ 
tors  are  mentioned  which  may  modify  the  color  of  the  bile.  Ery¬ 
throcyte  destruction  occurs  largely  by  enucleation,  cytoplasmic  seg¬ 
mentation,  and  fragmentation,  and  is  probably  widespread.  Many 
fragments  and  senile  red  cells  collect  in  the  liver.  During  later 
stages  of  thyroid  treatment  the  macrophages  become  conspicuously 
active  and  are  especially  abundant  in  the  liver,  gut  and  gills.  In 
addition  to  the  hemoglobin  eliminated  after  transformation  into  bile 
pigment,  some  is  transported  by  macrophages  through  the  gut  lining, 
and  to  a  less  extent  through  the  involuting  gill  epithelium,  and 
thus  eliminated  from  the  body. 

Studies  of  hyperthjToidism.  IV.  The  behavior  of  the  epidernuil 
mitochondria  and  the  pigment  in  frog  tadpoles  under  condi¬ 
tions  of  thyroid  accelerated  metamorphosis  and  of  regeneration 
following  wound  infliction.  Speidel  (C.  C.),  Morphol.  & 
Physiol.  (Phila.),  1926,  43,  57-79. 
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In  the  epidermal  cells  of  green-frog  tadpoles  (Rana  clamitans) 
there  are  present  coarse,  conspicuous  mitochondrial  threads.  In 
the  dorsal  body  regions,  epidermal  cells  of  the  middle  layers  also 
contain  pigment  granules,  grouped  in  crescentic  masses  in  the 
distal  portions  of  the  cells.  Administration  of  thyroid  extract  re¬ 
sults  in  permanent  disappearance  of  the  mitochondrial  threads  and 
disappearance  to  a  large  extent  of  the  epidermal  pigment  granules. 
Processes  of  cellular  dedifferentiation  and  proliferation  occur  rap¬ 
idly  over  widespread  areas,  the  mitochondria  undergoing  intra¬ 
cellular  resorption.  A  new  type  of  epidermis  is  developed  contain¬ 
ing  many  cutaneous  glands,  adapted  for  the  approaching  terrestrial 
life.  Wound  infliction  induces  similar  processes  of  cellular  dediffer¬ 
entiation  and  proliferation  in  the  epidermis  in  the  immediate  vicin¬ 
ity  of  the  wound.  Cells  in  this  region  lose  their  mitochondrial 
threads  by  intracellular  resorption,  and  there  is  also  some  disap¬ 
pearance  of  pigment  granules.  The  new  epidermal  cells  in  the 
early  stages  of  regeneration  produce  neither  mitochondrial  threads 
nor  pigment.  This  condition  is  not  permanent,  however,  and  in  the 
later  stages  the  larval  characteristics  appear  again,  both  mitochon¬ 
drial  threads  and  pigment  being  redifferentiated.  In  the  hyper¬ 
thyroid  animals  there  is  also  a  significant  mobilization  of  mesen¬ 
chymal  chromatophores,  correlated  to  some  extent  with  the  loss  of 
epidermal  pigment.  The  significance  of  epidermal  changes  is  dis¬ 
cussed  with  reference  to  cutaneous  abnormalities  associated  with 
hyperthyroid  and  hypothyroid  conditions. — Author’s  Abst. 

Sporadic  cretinism.  Thoemes  (F.),  Jahr.  f.  Kinderh.  (Leipz.), 
1925,  110-167;  Abst.,  Child  Development  Abst.,  1,  17-18. 

By  the  term  cretinism  is  understood  the  end-effect  of  a  chronic 
disease  characterized  by  dwarfism,  idiocy,  deafness,  and  goiter. 
However,  there  are  many  transitions  from  this  extreme  to  the  half¬ 
cretin  and  the  cretinoid  toward  the  normal.  Endemic  cretinism 
and  thyroid  disease  are  commonly  associated.  Sporadic  cretinism, 
first  described  in  1870  by  Hilton  Fagge,  was  considered  an  athyre- 
osis  and  since  his  time  all  forms  of  congenital  and  infantile  myxe¬ 
dema  have  been  considered  under  the  head  of  sporadic  cretinism, 
especially  by  those  men  who  consider  endemic  cretinism  as  a  pure 
athyreosis.  Scholz  considers  Infantile  myxedema  and  sporadic  and 
endemic  cretinism  as  distinct.  Infantile  myxedema  does  not  occur 
in  goiter  areas,  and  the  characteristic  changes  of  the  skin  seen  in 
this  condition  are  not  seen  in  cretins.  Myxedema  clears  up 
promptly  on  thyroid  treatment;  this  is  of  great  diagnostic  impor¬ 
tance.  A  case  of  sporadic  cretinism  is  described  in  which  dwarfism 
with  overweight  in  proportion  to  height,  cretinoid  facies,  normal 
skin,  dry  hair,  pot  belly,  deafness  and  dumbness,  normal  sugar 
tolerance,  as  well  as  normal  reaction  to  atropine,  thyroid  medication 
and  epinephrine  were  the  important  observations  along  with 
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lymphocytosis  and  eosinophilia  in  the  blood.  Myxedema,  lack  of 
perspiration,  obstipation,  lowered  body  temperature,  increased  tol¬ 
erance  for  sugar,  atropine,  and  epinephrine  and  late  appearance  of 
the  bone  nuclei  were  not  present.  There  was  also  a  strong  sus¬ 
ceptibility  to  thyroid  extract,  showing  that  the  case  was  not  an 
athyreosis.  Theomes  considers  the  case  more  closely  allied  to 
endemic  cretinism  than  to  congenital  myxedema. 

Indications  for  thyroidectomy  and  late  results  from  the  operation. 
Troell  (A.),  Hygiea  (Stockholm),  1927,  89,  225-311. 

The  author  discussed  337  cases  of  goiter  which  he  had  operated 
upon.  Of  these,  193  were  toxic,  125  were  of  the  exophthalmic  type, 
and  68  were  toxic  adenomas.  Among  the  non-toxic  there  were  four 
carcinomas  and  two  adenomas.  The  mean  value  of  the  basal  meta¬ 
bolic  rate  in  the  exophthalmic  type  was  plus  55%,  highest  pre-oper¬ 
ative  rate  plus  135.  The  highest  rate  in  the  toxic  adenomas  was 
plus  34.  The  basal  rate  was  considerably  reduced  by  pre-operative 
treatment  with  Lugol’s  solution,  etc.  In  his  experience,  operation 
should  always  be  done  when  the  rate  is  receding.  Patients  around 
sixty  do  not  stand  the  operation  well.  The  operative  mortality  was 
6.7%.  The  last  three  years  it  was  3.3%,  due  to  better  pre-operative 
care.  On  being  discharged  from  the  hospital  nearly  ^  of  the 
exophthalmic  and  %  of  the  toxic  adenoma  subjects  had  a  basal  rate 
of  between  plus  20  and  minus  20  of  the  ultimate  result,  i.  e.,  after 
from  one  to  seven  years  after  operation  as  known  for  131  cases  of 
toxic  goiter.  About  85%  of  these  have  been  economically  restored, 
9%  have  bad  recurrences.  Half  of  these  were  made  well  by  a  second 
operation.  Troell  thinks  Lugol’s  solution  has  been  of  great  benefit. 

— D.  J.  Glomset. 

The  fixing  of  thyroxine  in  the  organism  of  hyperthyroidlzed  mam¬ 
mals  (Zur*Frage  der  Feststellung  von  Thyroxin  in  Organismus 
hyperthyreoidlsierter  Saugetlere).  Zavadovsky  (B.)  &  Asimoff 
(G.),  Arch.  f.  d.  ges.  Physiol.  (Berl.),  1927,  216,  65-81. 

Using  the  axolotl  as  test  animal  it  is  proved  that  the  internal 
secretion  of  the  thyroid  may  be  completely  taken  up  by  the  blood, 
liver,  and  kidneys,  of  hyperthyroidlzed  mammals.  In  such  animals 
the  liver  acts  as  a  barrier,  while  to  a  slighter  extent  the  kidney  re¬ 
moves  thyroxin.  Thyroxin  can  be  demonstrated  in  blood  serum. 
The  best  time  for  testing  is  5  hours  after  administration  of  the 
preparation.  After  24  hours  little  or  nothing  is  detected. — A.  T.  C. 


